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From: Malone, Edward
To: Gaito, Danielle
Subject: December 2018 EAI Quarterly results For the Powder Mill
Date: Thursday, March 28, 2019 12:16:48 PM
Attachments: PMFH_12_13_18.pdf


PMFH_12_31_18.pdf


Hi Danielle,


Here are the results from the December 2018 Quarterlies.


I received the results and instantly saw something was wrong. I then contacted the DES about the high number.


I talked to the Lab to see if the results were skewed in any fashion. (milligrams per liter vs. micrograms per liter)
They re-ran the sample and it was the same.


We took a second sample and had it tested and it was where we would expect it to be.


As far as the BMPP, it might be best if you were to contact Jason, He has been working on that with a few others in
Concord and knows more about what is happening than I do.


I notified him that you would be in contact.


Jason.smith@wildlife.nh.gov


or his office number is 603 271-1744


If you have any other questions you can contact me anytime.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041



mailto:Edward.Malone@wildlife.nh.gov

mailto:Gaito.Danielle@epa.gov


























































From: Malone, Edward
To: Hilton, Joy (Palmer)
Cc: Gaito, Danielle; teresa.ptak@des.nh.gov; Smith, Jason
Subject: July 11th letter of non compliance/Powder Mill State Fish Hatchery
Date: Monday, July 16, 2018 3:43:40 PM
Attachments: DESEPA_July2018.docx


Hi Joy,


As per our discussion last week, here is our letter of non-compliance.


If you have any further questions, please contact me!


Thank you.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041



mailto:Edward.Malone@wildlife.nh.gov

mailto:Hilton.Joy@epa.gov

mailto:Gaito.Danielle@epa.gov

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=user93e60b01

mailto:Jason.Smith@wildlife.nh.gov
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										July 16, 2018


To: Joy Hilton USEPA


      Teresa Ptak NHDES


      Jocelyn Henry NHDES





	


On Thursday July 12, 2018 at around 7:30 am, it was brought to my attention via Email that we may have deviated from our permit and/or our BMPP. After verifying that the deviation occurred, corrective action was taken immediately


	During the early hours of July 11, 2018 at approximately 8:00 am, a paddle was pulled to decant previously settled wastewater and allow containment for new material prior to cleaning raceways. The water was also shut off to the settling pond. Normally, the person who cleans the raceways would place the paddle or board back into position before transferring raceway wastewater to prevent any overflow to the outfall; Due to simple human error, the paddle was not replaced in this one instance leading to the potential to allow seepage of unsettled wastewater to the outfall. It is unknown how much unsettled water may have been released. There were 5 loads of approximately 600gallons of raceway waste water transferred to the settling pond during the time prior to corrective action being taken.


	To ensure this will not happen again, staff and I have discussed the importance of following the BMPP to ensure they are aware of the proper procedures of their particular tasks at hand. This event is not reflective of routine BMPP’s for relocation of raceway wastewater for settling.


We would encourage any noticed breaches in our protocol to be conveyed to our staff for immediate remedy. 








If you have any additional questions, please do not hesitate to contact me.








Sincerely,


[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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From: Malone, Edward
To: Gaito, Danielle
Subject: Letters and EAI samples
Date: Monday, March 26, 2018 2:14:21 PM
Attachments: DESEPA_Dec2016.docx


DESEPA_January2017.docx
DESEPA_February2017.docx
DESEPA_March2017.docx
DESEPA_April2017.docx
DESEPA_May2017.docx
DESEPA_June2017.docx
DESEPA_July2017.docx
DESEPA_August2017.docx
DESEPA_September2017.docx
DESEPA_October2017.docx
DESEPA_November2017.docx
PMFH_1_9_2017_1.pdf
PMFH_1_23_2017.pdf
PMFH_8_9_2017.pdf
PMFH_8_31_2017.pdf
PMFH_9_6_17to9_7_17.pdf
PMFH_9_20_17to9_21_17.pdf
PMFH_10_12_17.pdf
PMFH_10_26_2017.pdf
PMFH_11_8_2017-11_9_2017.pdf
PMFH_11_29_2017-11_30_2017.pdf
PMFH_12_6_16.pdf
PMFH_12_13-12_14_2017.pdf
PMFH_12_20_16.pdf
PMFH_April5_2017.pdf
PMFH_April20_2017.pdf
PMFH_Feb21_2017.pdf
PMFH_Feb92017.pdf
PMFH_July12_13_2017.pdf
PMFH_June14_15_2017.pdf
PMFH_March8_2017.pdf
PMFH_March20.pdf
PMFH_May17.pdf


Hi Danielle,


Here are the samples and letters you called about.


I apologize for the number of attachments, but for my files they are all broken down into months of operation.


If there is anything else I can do, or, if you have further questions, please feel free to contact me anytime.


Thank you.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041



mailto:Edward.Malone@wildlife.nh.gov

mailto:Gaito.Danielle@epa.gov



[image: S:\Public Affairs\Pam on S\Share 1\F&G Generic Letterhead PAK2\F&G Generic Letterhead top.tif]





To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of December for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: December 5-6


Influent grab sample event: December 6th at 9:00am


Influent flow: 5.616MGD


Effluent flow for sampling period:  Outfall 001 2.028MGD, Outfall 002 3.588MGD 


[bookmark: _GoBack]Cleaning event: The composite samples for both outfalls coincided with a cleaning event.  The cleaning event occurred on December 5th from 10:00am to 3:00pm within raceways B, C, D, in Outfall 002, and E, F, G, in Outfall 001. All Raceways were cleaned at the tail boxes only due to cold weather.





Monitoring event #2


Effluent (outfall 001&002) composite sample event: December 19-20


Influent grab sample event: December 20th at 8:30am


Influent flow:  5.616MGD


Effluent flow for sampling period: Outfall 001 2.028MGD, Outfall 002 3.588MGD


Cleaning event: The composite samples for both outfalls did not coincide with a cleaning event.  Staff time was dedicated to snow and ice clean up.        





	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of January for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: January 9-10


Influent grab sample event: January 10th at 9:00am


Influent flow: 5.799MGD


Effluent flow for sampling period:  Outfall 001 2.028MGD, Outfall 002 3.77MGD 


Cleaning event: The composite samples for both outfalls did not coincide with a cleaning event due to the subzero temperatures that day.  


Monitoring event #2


Effluent (outfall 001&002) composite sample event: January 23-24


Influent grab sample event: January 24th at 8:30am


Influent flow:  5.848MGD


Effluent flow for sampling period: Outfall 001 2.028MGD, Outfall 002 3.82MGD


Cleaning event: The composite samples for both outfalls did coincide with a cleaning event.  The cleaning event occurred on Monday January 23rd from 10:00am to 3:00pm within raceways D, in Outfall 002, and F and G, in Outfall 001. All Raceways were cleaned at the tail boxes only due to cold weather.





	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





[bookmark: _GoBack]As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of February for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: February 8-9


Influent grab sample event: February 9th at 8:45am


Influent flow: 5.7MGD


Effluent flow for sampling period:  Outfall 001 1.65MGD, Outfall 002 4.05MGD 


Cleaning event: The composite samples for both outfalls did not coincide with a cleaning event due to the lack of staffing and other duties that day.  


Monitoring event #2


Effluent (outfall 001&002) composite sample event: February 21-22


Influent grab sample event: February 22nd at 8:45am


Influent flow:  5.9MGD


Effluent flow for sampling period: Outfall 001 1.57MGD, Outfall 002 4.34MGD


Cleaning event: The composite samples for both outfalls did coincide with a cleaning event.  The cleaning event occurred on Tuesday February 21st from 8:30am to 3:30pm within raceways B and C, in Outfall 002, and G, in Outfall 001. Weather permitted all Raceways to be cleaned at the tail boxes and head boxes.





	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of December for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: March 8-9


Influent grab sample event: March 9th at 8:45am


Influent flow: 5.84MGD


Effluent flow for sampling period:  Outfall 001 1.66MGD, Outfall 002 4.18MGD 


[bookmark: _GoBack]Cleaning event: The composite samples for both outfalls did coincide with a cleaning event.  The cleaning event occurred on Wednesday March 8th from 10:00am to 3:00pm within raceways G, in outfall 001.  Weather permitted all Raceways to be cleaned at the tail boxes and head boxes.


Monitoring event #2


Effluent (outfall 001&002) composite sample event: February 21-22


Influent grab sample event: March 21nd at 8:30am


Influent flow:  5.77MGD


Effluent flow for sampling period: Outfall 001 1.66MGD, Outfall 002 4.11MGD


Cleaning event: The composite samples for both outfalls did coincide with a cleaning event.  The cleaning event occurred on Monday March 20th from 8:30am to 3:30pm within raceways D and C, in Outfall 002, and G, in Outfall 001. Weather permitted all Raceways to be cleaned at the tail boxes and head boxes.





	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





[bookmark: _GoBack]As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of April for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: April 5th to 6th  


Influent grab sample event: April 6th at 7:45am


Influent flow: 5.91MGD


Effluent flow for sampling period:  Outfall 001 1.66MGD, Outfall 002 4.25MGD 


Cleaning event: The composite samples for outfall 001 did not coincide with a cleaning event April 5th. The composite sample for 002 did coincide with a cleaning event in raceways B and C.


Monitoring event #2


Effluent (outfall 001&002) composite sample event: April 19th to 20th 


Influent grab sample event: April 20th at 7:45am


Influent flow:  5.76MGD


Effluent flow for sampling period: Outfall 001 1.84MGD, Outfall 002 3.92MGD


Cleaning event: The composite samples for both outfalls did not coincide with a cleaning event due to the staff being out all day stocking, and other projects that needed to be accomplished.  





	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





[bookmark: _GoBack]As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of May for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: May 17th to 18th  


Influent grab sample event: May 18th at 7:45am


Influent flow: 5.91MGD


Effluent flow for sampling period:  Outfall 001 1.93MGD, Outfall 002 3.78MGD 


Cleaning event: The composite samples for outfall 001 did not coincide with a cleaning event May 17th. The composite sample for 002 did coincide with a cleaning event in raceways B.


Monitoring event #2


There was no monitoring event number 2 needed for the month of May.


	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





[bookmark: _GoBack]As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of June for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: June 14th to 15th. 


Influent grab sample event: June 15th at 8:00am


Influent flow: 5.42MGD


Effluent flow for sampling period:  Outfall 001 1.75MGD, Outfall 002 3.67MGD 


Cleaning event: The composite samples for outfall 001 did not coincide with a cleaning event June 14th. The composite sample for 002 did coincide with a cleaning event in raceways B.


Monitoring event #2


There was no monitoring event number 2 needed for the month of May.


	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041





image1.png


New Hampshire
Fish and Game Department

HEADQUARTERS: 11 Hazen Drive, Concord, NH 03301-6500 www.WildNH.com

(603) 271-3421 e-mail: info@wildlife.nh.gov
FAX (603) 271-5829 TDD Access: Relay NH 1-800-735-2964









image2.png


dt{wa/agwﬂb@\/ A










[image: S:\Public Affairs\Pam on S\Share 1\F&G Generic Letterhead PAK2\F&G Generic Letterhead top.tif]





To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





[bookmark: _GoBack]As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results from the month of July for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: July 12th to 13th. 


Influent grab sample event: July 13th at 8:00am


Influent flow: 4.27MGD


Effluent flow for sampling period:  Outfall 001 1.42MGD, Outfall 002 2.85MGD 


Cleaning event: All cleaning for the week was done on July 11th during the meeting with the Merrymeting Watershed Remediation Committee, so they could witness the process and we could answer any questions.  This cleaning was not done during the composite sampling.  I notified  Daniell Gaito while the EPA were taking samples on the 12th, about the cleaning and how it had all been completed the day before.


Monitoring event #2


There was no monitoring event number 2 needed for the month of May.


	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency


[bookmark: _GoBack]





Dear Danielle Gaito:





As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: August 9th to 10th. 


Influent grab sample event: August 10th at 8:00am


Influent flow: 6.65MGD


Effluent flow for sampling period:  Outfall 001 1.93MGD, Outfall 002 4.72MGD 


Cleaning event: There was no cleaning for the August 9th to 10th composite sampling.


Monitoring event #2


There was no monitoring event number 2 needed for the month of August, although we did take another sample due to the drain down and waste removal of one of our settling ponds as requested in the fourth paragraph of the  letter dated November 22, 2016 from the EPA citing section 308(a) of the Clean Water Act. This sample was taken from outfall 002 on August 31st and ended September 1st.


Influent flow: 6.39MGD


Effluent flow for sampling period:  Outfall 001 1.84MGD, Outfall 002 4.55MGD 


	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: September 6th to 7th. 


Influent grab sample event: September 7th at 8:30am


Influent flow: 6.3MGD


Effluent flow for sampling period:  Outfall 001 1.75MGD, Outfall 002 4.55MGD 


Cleaning event: B series was cleaned during the September 6th to 7th composite sampling.


Monitoring event #2


Effluent (outfall 001&002) composite sample event: September 20th to 21st. 


Influent grab sample event: September 21st at 9:17am


Influent flow: 6.59MGD 


Effluent flow for sampling period:  Outfall 001 1.93MGD, Outfall 002 4.67MGD 


[bookmark: _GoBack]Cleaning event: B series was cleaned during the September 20th to 21st composite sampling.


	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.


[bookmark: _GoBack]


Monitoring event #1 


Effluent (outfall 001&002) composite sample event: October 11th to 12th. 


Influent grab sample event: October 12th at 8:30am


Influent flow: 6.87MGD


Effluent flow for sampling period:  Outfall 001 2.4MGD, Outfall 002 4.47MGD 


Cleaning event: B, C, E, F, and G series were cleaned during the October 11th to 12th composite sampling.


Monitoring event #2


Effluent (outfall 001&002) composite sample event: October 25th to 26th. 


Influent grab sample event: October 26th at 8:30am


Influent flow: 6.74MGD 


Effluent flow for sampling period:  Outfall 001 2.32MGD, Outfall 002 4.42MGD 


Cleaning event: There was no cleaning event for the outfalls of 001 or 002.


	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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To:


Danielle Gaito


U.S Environmental Protection Agency








Dear Danielle Gaito:





As per request by the EPA under section 308(a) of the Clean Water Act, I have attached the sample results for TSS and Total Phosphorus for outfalls 001 and 002, as well as the incoming water for the facility.





Monitoring event #1 


Effluent (outfall 001&002) composite sample event: November 8th to 9th. 


Influent grab sample event: November 9th at 8:30am


Influent flow: 6.76MGD


Effluent flow for sampling period:  Outfall 001 2.32MGD, Outfall 002 4.44MGD 


Cleaning event: There was no cleaning event for either composite sample for the date of November 8 to 9.


Monitoring event #2


Effluent (outfall 001&002) composite sample event: November 29th to 30th. 


Influent grab sample event: November 30th at 8:30am


Influent flow: 6.21MGD 


[bookmark: _GoBack]Effluent flow for sampling period:  Outfall 001 2.41MGD, Outfall 002 3.8MGD 


Cleaning event: Outfall 001: E and G series were cleaned


		: Outfall 002: Round tanks were cleaned 


	


Sincerely,





[image: ]





Edward J. Malone


Superintendent


Powder Mill State Fish Hatchery


New Durham, New Hampshire


(603) 859-2041
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From: Malone, Edward
To: Gaito, Danielle
Cc: Smith, Jason; Pehrson, Matthew
Subject: Powder Mill BMPP
Date: Wednesday, September 18, 2019 8:23:29 AM
Attachments: P Mill BMPP 9_17_2019.doc


Hi Danielle,


Sorry I have not replied to your Email until now, this was being prepared as you were typing.


Let me know if you need more from us.


Thanks.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041
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Background:


This Best Management Practices Plan has been prepared to meet the NPDES Permit (NH0000710) issued to Powder Mill Hatchery, effective on December 27, 2011, requirement.



Powder Mill Hatchery produces primarily Brook Trout (EBT), Rainbow Trout (RT), and Brown Trout (BT). for fisheries management of selected New Hampshire bodies of water located primarily in the central lakes region and southeastern part of the state referred to as Region – 2, or Conservation District #3 + #2,and Region - 3 or Conservation Districts #5 & #6.  Production targets include:




151,054 EBT 1+ YR @ 2.5/lb = 60,422 pounds for stocking



4,810 EBT 2+ YR @ 1.00/lb = 4,810 pounds for stocking




32,960 BT 1+ YR @ 2.5/lb = 13,184 pounds for stocking



92,643 RT 1+ YR @ 1.50/lb = 61762 pounds for stocking




Total = 323,467


This target allows for + 10% accuracy and so the production in 2019 was 90,863 pounds from 101,615 pounds of feed for a conversion of 1.12.   



Note: Landlocked Atlantic Salmon have historically been raised at Powder Mill State Fish Hatchery. Beginning in 2019, salmon production has been moved to Nashua National Fish Hatchery for the foreseeable future.



The water source at the Powder Mill Hatchery is free flowing from Merrymeeting Lake water @ 3,700 to 4,500 gallons per minute (gpm) or 5.3 to 6.4 million gallons per day (MGD).  The same water is used for both fish production and domestic use in the Hatchery office building.  Domestic waste is discharged to septic systems.  All floor drains have been plugged.



Note: Flow is measured using the sharp crested weir method or direct measurement.


1. For practical purposes, the width of a dam board fits the description of a sharp crested weir.  The depth at the crest is measured to the top of the curl on the leading edge with a yardstick.  The Francis formula table provides the gpm to multiply times the width of the board in feet. 



2. Direct measurement/container fill method- is performed by placing a container of known volume under a spout and determining how much time it takes to fill the container.  For example: If a five-gallon bucket is filled in 12 seconds: 5/12x 60= 24.6gpm. 



Fish Rearing Containers – Cleaning Process:



In Raceways A, B, C, D, E, F, & G, each pool is cleaned approximately once per week, or once every two weeks in winter, when in use by vacuum pumping, and transporting settled solids in a tank on a trailer to storage in the “Wastewater storage circular ponds” until ultimate disposal by land distribution of our fish manure for agricultural purposes, or for reclamation projects located in the State of New Hampshire.


The 24 round tanks are cleaned about once every two weeks.  That involves brushing fish retaining screens/plates and vacuuming quiescent zones to remove solids, and transporting settled solids in a tank on a trailer to storage in the “Wastewater storage circular ponds” until ultimate disposal by land distribution of our fish manure for agricultural purposes, or for reclamation projects located in the State of New Hampshire.



The hatchery building contains 48 vertical egg incubation trays in 8 batteries of eight trays each, which are cleaned daily when in use.  There are 10 circular rearing tanks measuring 5 feet in diameter, which are cleaned daily when in use.  That involves brushing fish retaining screens/plates and vacuuming/siphoning plates and quiescent zones to remove solids, and transporting settled solids in a bucket and spreading it on the lawn, or into a tank on a trailer to storage in the circle tanks until ultimate disposal by land distribution of our fish manure for agricultural purposes.  The volume of solids produced by the hatchery building are minor.


Steps to be taken to control conventional and nutrient pollutants in the discharge.



The main organic components of concern in fish hatchery wastewater are solids, ammonia nitrogen, phosphorus, and to a lesser extent, biochemical oxygen demand.  Solids are the largest pollutant loading generated in Concentrated Aquatic Animal Production (CAAP) facilities.  Wastewater treatment as it relates to solids management involves six steps:



Solids Reduction: 


We minimize the amount of “pollutants” by feeding at less than “to satiation”, to achieve the optimum feed efficiency (FE).  The axiom “feed the fish, not the pool,” minimizes waste feed, which is a critical function because uneaten feed increases pollutants faster than metabolized feed.  We select feed specifications, which will improve feed efficiency.



Feeding Procedures:


The fish are fed starter feed when they first swim up looking for food.  The diet formula for the youngest fish is composed of the highest percentage of protein (57%), and highest phosphate (1.2%) when the biomass is very low, because the fish are tiny and a large number of individuals weigh very little.  The amount of feed fed, during early life, is relatively low because the feeding rate is based on the fish weight, their size, and the water temperature.  The percentage of protein in the diet is reduced progressively as the fish grow.  There are a number of guidelines to follow during the process of fish culture. Each feed company has one, and there are guidelines in any fish culture manual.  


New Hampshire Fish & Game Department has a guideline followed by many of our fish culturists for many years: NEW HAMPSHIRE MANUAL OF SALMONID CULTURE volume III by Matthew Pehrson, Jason Smith and Jay Hendee to serve as a guideline.  However, the fish culturists know how to raise fish and do it their own preferred way.  There is variability between facilities in the process.  Some guidelines are based on number of fish per pound, and others are based on fish length, and there are both English and metric systems in use.  The feed contract is by competitive bid.  The Canadian companies use metric system of measure, and the companies in the United States of America use English system of measure.  There are tables used to convert back and forth from one system to the other. Proficiency in basic mathematics and algebra skills are necessary for fish culture.



i.  A fish less than 1 inch =  –0.5grams (g) is fed the 0.5granule (gr) feed size ranging from 0.25millimeters (mm) to 0.56mm in size at 57% protein & 1.2% phosphate.  [Bite size for fish of that size]



ii. A fish 1 inch to 1.5 inch is fed 0.7gr feed size, 55% protein & 1.2% phosphate.



iii. A fish 1.5 inches to 2.5 inches is fed 1.0gr feed size, 53% protein & 1.2% phosphate.



iv. A fish 2.5 to 3.5 inches is fed 1.5gr feed size, 53% protein & 1.2% phosphate.



v. A fish 3.5 to 4.5inches is fed 1.6pellett (pt), or 2.0gr feed size, 50% protein & 1.1% phosphate.



vi. A fish 4.5 to 6 inches is fed a 3.0gr or a 2.5pt feed size, 50% protein & 1.1% phosphate.



vii. A fish 6 to 8 inches and larger are fed a 3mm pellet feed size.1000LP BioDry® 50% protein & 0.9% Phosphorus.



BioDry®3.0mm 1000LP Feed will be fed primarily to all fish of size within the Powder Mill facility to reduce phosphorous discharge to the receiving water.


Once swim-up fry have developed enough to ingest external feed, fry are hand fed several times per day.  When fingerlings are moved to outside raceways, they are fed four times per day, being reduced to once per day, as they grow to the juvenile stage and the water temperature decreases in the winter.  Sample counts are taken to track fish growth, adjust the feeding rate, calculate the estimated food conversion, and to track the density factor (weight of fish per unit of useable container volume) and loading factor (weight of fish per unit rate of flow).  Many of the computer programs for recording the various parameters will flag by color change when the density index guideline is exceeded.  Samples (enough to be confident in obtaining a reasonably accurate average) are taken of each lot of fish anywhere between once a month and once a week, depending on the rate of growth.  The predominant method is counting the number of fish per pound, which can be converted based on condition factor, to fish length. There are tables in the manuals to facilitate this conversion. 



Feeding Rates and Schedules:



Fish food is expensive.  Therefore, every effort is to be made to feed fish as efficiently as possible.  The pellet size and volume (by weight) of the food fed to the fish on a daily basis is a function of species, age and density in the raceways and water temperature.  The feeding rates at Powder Mill Hatchery are based on the rates developed for salmonids in various reference guidelines, as well as specific conditions of the fish and water conditions as determined by the Hatchery Superintendent.  The Hatchery Superintendent is responsible for calculating the daily feed volume and frequency for each lot of fish at the hatchery.  The Hatchery Superintendent provides the feed volume and frequency to staff in writing (in the form of a feed chart) on at least a weekly schedule.  Fish are fed by hand placement, of pre-measured rations into the pools.  Following each feeding, the hatchery staff checks the fish rearing containers to determine if the fish have consumed all the feed given to them.  If all the food is not consumed the feeding rate is adjusted accordingly.  This prevents overfeeding and the buildup of unused feed in the containers. 


Note: Feed storage is in a brown wood frame storage building located to the west of the Merrymeeting Lake overflow channel, and in a second wood frame building located in the lower half of the station.  Both are remote from any opportunity for spillage into production water from storage. Only pre-measured amounts are brought to where the fish are fed.



1) Solids Collection: Solids settle in the quiescent zones at the tail end of every rearing unit.  The size of these settling basins is smaller than a more modern design would specify, and this may lead to modification or removal that is more frequent.  


2) Solids Removal: Clean fish rearing containers are critical to all aspects of salmonid culture, in particular controlling diseases and having clean effluent.  All cleaning operations are to be under the direct supervision of the hatchery superintendent or foreman.  As much debris (including uneaten food) as possible should be removed from the fish rearing containers during cleaning.  That involves brushing fish retaining screens/plates and vacuuming quiescent zones to remove solids, and move them to holding tanks for removal from the site in a plan for use of the nutrients by land application.



Cleaning Equipment Maintenance:



Proper operation of all equipment is essential for the efficient operation of Powder Mill State Fish Hatchery.  Therefore, maintenance of all cleaning equipment is a top priority.  All hatchery equipment maintenance is to be coordinated by the Hatchery Superintendent.



A. Pool Cleaning Equipment



a. Brushes, vacuum pumps, and power washers are the tools used for cleaning the pools.  A supply of extra brushes is to be kept on hand at all times.  Any power washing equipment, vacuuming equipment is to be routinely maintained and serviced to keep it at peak operating efficiency.  Follow manufacturer’s service and maintenance recommendations.



b. Records of all maintenance will be kept at the hatchery. 



3) Solids Concentration and storage: 



Circular tanks 21, 22 and 23 have been set aside to contain all cleaning water and solids for settling. Explanation of Circular Waste treatment system is below.


Tank Dynamics


Purpose of Linked Circular Tank System: 



     
 Tank 1 & 3-To be used as solids collector, clarifier preliminary nutrient treatment (Living tank).


Tank 2- To be used as secondary nutrient treatment and secondary clarifier 



      
 After “secondary treatment” over flow water to be discharged to final treatment.


Tank Descriptions (Waste Collection & Treatment)


Tank 1 & 3 Preliminary Treatment (preliminary nutrient treatment, solids collector and clarifier):


      
 Hatchery Cleaning water from the vacuum tank is discharged into tank 1 or 3.  Water then settles and passes through the tank and flows through a 3” PVC pipeline that brings the waste into the Tank 2.  Solids settle towards the center of the tank 1 & 3 by an upwelling flow created by a fresh water inlet located on the bottom of tank 1 & 3. This water dynamic pattern acts as a containment barrier.  An aerator is placed above the settling area to provide an upward current and add aeration to prevent solids from going anaerobic.



Tank 1 & 3 will contain seeded media to promote preliminary nutrient removal. Plant species such as duckweed will also be seeded in the tank to further nutrient removal of the wastewater.  Duckweed will also cover the surface of the water and minimize sunlight, which will deter algae growth and further promote good bacterial growth.  Aeration can be added throughout the tank to increase DO content of the water utilizing air stones.   



Tank 2 Primary Treatment (secondary clarifier and nutrient treatment)





Wastewater from the effluent of Tank 1 & 3 enters Tank 2 from the newly 
installed over flow outlet located on the outside walls of tank 2. A micro algal culture will be suspended by silt screen and in the first 20 cm of tank 2 this will provide additional phosphorous and nitrate removal; this will also provide additional solids collection. Water will then flow through an upwelling sand filter in the center of the pool before exiting the tank to the wood chip system (see below).  



Tank Descriptions (Water Flow Direction)



Tank 1 & 3 Preliminary Treatment (solids collector and clarifier)




Water enters Tank 1 or Tank 3 via the fresh water inlet and vacuum tank discharge.  The fresh water inlet moves the water column in a circular motion towards the center of the tank passing though media that is seeded with bacterial culture for nitrates removal. Duckweed cultured on the surface will also provide additional nutrient removal.  A mix of wastewater and fresh water leaves Tank 1 out of the newly cut overflow outlet and flows through a new pipeline that connects Tank 1 & Tank 3 to Tank 2. The bottom plate is then removed so the settable solids can be removed via a new vacuum line retrofitted onto the old effluent line to be land applied after being removed from Tank 1 & 



Tank 2 Primary Treatment (secondary clarifier and preliminary nutrient treatment)



Water enters Tank 2 and is mixed with more fresh water from existing supply inlet pipe to slowly move the water in a circular motion towards the effluent of Tank 2 located in the center of the tank.  Wastewater gently passes though the tank that contains micro algae culture.  Effluent water will travel through the new effluent line to a final junction box and flow over a weir board into the new pipeline to the final treatment wood chip system.



Final Treatment (Wood chip treatment system)



Overflow water leaving tank 2 will flow through a 3-inch pipe into several construction “dirt bags”. These dirt bags are designed to filter out any particulate matter coming from the primary and secondary treatment tanks.  The bags will be laid on 8-10 inches of wood chips.  Wood chips will treat the water for nitrogen 
removal.  Treated water will leech into the ground below without entering the Merrymeeting River water table unless through gravel filtration.



Solids Disposal: 



The current preferred option for disposal is removing of concentrated solids from the holding tanks using the center drain and dumping them at the discussed site/sand pit owned by the town of New Durham on an as needed basis.  Another option is land application of our agricultural manure on local farmer’s hay fields, or crops, as part of the farmer’s nutrient management plan.  


Note: Fish mortality is removed and properly disposed of on a regular basis.



Steps to be taken to minimize the use of drugs and chemicals: 



The sources of chemical concerns would be from chemicals used normally in operation to maintain fish health, or from spills of chemicals.




The key to maintaining good fish health is to prevent pathogens from entering the hatchery and to maintain clean fish rearing containers stocked with the proper density of fish.  All eggs received at New Hampton or Milford Hatcheries are to be from certified specific pathogen free sources.  Trout are started at these facilities and then transferred to Powder Mill Hatchery for grow out.  Eggs taken from feral landlocked Atlantic salmon will be disinfected with Ovadine® prior to laying them down in Powder Mill Hatchery incubators. (Ovadine® is neutralized first with sodium thiosulfate and is then discarded on the ground.)  System management is important to ensure that animals do not become overly stressed, making them more vulnerable to disease.  The Department employs a full time hatchery biologist to inspect the facility for fish diseases such as pathogen, environmental and nutritional diseases.



The only drugs and chemicals used are those approved by United States Food and Drug Administration (FDA) for use in aquaculture, or are considered low regulatory priority but not limited to differed regulatory status drugs for aquaculture use by the FDA. (Lasee, 1995).  FDA approved drugs have already been screened to ensure that they do not cause significant adverse public health or environmental impacts when used in accordance with the label instructions.  The department contracts with aquatic veterinary service/laboratory analysis or qualified professional for diagnostics prior to treatment administration. 



Control and treatment of parasites and diseases is a priority, from both pro-active planning of strategies, to actual treatment when necessary.  There is shared ideology of the division to use as few chemotherapeutic agents and medications as possible.  Biosecurity procedures are followed to reduce the chance of pathogen introduction. Biosecurity measures are stated in the New Hampshire Manual of Salmonid Culture Vol. III.  




Disease sometimes does occur in New Hampshire State fish hatcheries.  Likely vectors and/or pathogen reservoirs include bird and mammal predators, and import of fish from specific pathogen free sources, which may have a parasite, not on the list of specific pathogens listed for certification.  Others may be endemic to the water supply environment and are simply opportunistic.  The following is a list of all medications and chemicals that can be used, at an aquaculture facility which includes culture tanks/raceways, water and facility grounds. 




Approved and conditionally approved aquaculture drugs and indications. (Examples of dosage calculations can be found in the New Hampshire Manual of Salmonid Culture Vol. III.


AQUAFLOR® 



Active ingredient: 50% florfenicol



Note: Fish can be treated at 10-15 mg florfenicol per kg fish body weight per d 



-To control mortality due to enteric septicemia associated with Edwardsiella ictaluri in catfish. 



-To control mortality due to streptococcal septicemia associated with Streptococcus iniae in all warmwater finfish. 



-To control mortality due to columnaris disease associated with Flavobacterium columnare in all freshwater-reared finfish. 



-To control mortality due to furunculosis in freshwater-reared salmonids. 



-To control mortality due to coldwater disease in freshwater-reared salmonids.


35% PEROX-AID® 



Active ingredient: 35% hydrogen peroxide 



-To control mortality due to Saprolegniasis in all freshwater-reared finfish eggs. 



-To control mortality due to bacterial gill disease in freshwater-reared salmonids. 



-To control mortality due to external columnaris disease in coolwater finfish and channel catfish. 



Chorulon® 



Active ingredient: chorionic gonadotropin 



-To improve spawning function in male and female brood finfish 



HALAMID®



AQUA Active ingredient: 100% Chloramine-T 



-To control mortality due to bacterial gill disease in freshwater-reared salmonids. 



-To control mortality due to external columnaris disease in walleye and warmwater freshwater finfish.


Parasite-S 



Formalin-F 



Formacide-B 



Paracide-F 



Active ingredient: formalin 



Note: Approved labels for the formalin products listed above may differ from one another. Read the product label before use.


-To control external protozoa in all finfish. 



-To control monogenetic trematodes in all finfish. 



-To control fungi of the family Saprolegniaceae in all finfish eggs. 



-To control protozoan parasites in penaeid shrimp. 



-To control external protozoa in salmon, trout, catfish, largemouth bass, and bluegill. 



-To control monogenetic trematodes in salmon, trout, catfish, largemouth bass, and bluegill. 



-To control fungi of the family Saprolegniaceae in salmon, trout, and esocid eggs.


Romet® 30 and Romet® TC



Active ingredients: sulfadimethoxine and ormetoprim



-To control furunculosis in salmonids.


-To control enteric septicemia in catfish.



Pennox® 343 



Active ingredient: oxytetracycline hydrochloride 



-To mark skeletal tissues in finfish fry and fingerlings.


Terramycin® 200 for Fish



Active ingredient: oxytetracycline dihydrate



-To control ulcer disease, furunculosis, bacterial hemorrhagic septicemia, and pseudomonas disease in salmonids.


-To control mortality due to coldwater disease in freshwater-reared salmonids.


-To control mortality due to columnaris disease in all freshwater-reared Oncorhynchus mykiss.


-To control bacterial hemorrhagic septicemia and pseudomonas disease in catfish.


-To control gaffkemia in lobster. 



Tricaine-S®



Active ingredient: tricaine methanesulfonate 



-To temporarily immobilize fish of the families Ictaluridae, Salmonidae, Esocidae, and Percidae. In other fish and cold-blooded animals, the drug should be limited to hatchery or laboratory use.


Low regulatory priority aquaculture drugs, indications, and doses. 


Acetic Acid 



-Parasiticide for fish 



1000-2000 ppm dip for 1-10 minutes



Calcium chloride



-Used to aid in egg hardening



10-20 ppm CaCO3 (eggs)



-Used to aid in maintaining osmotic balance during fish holding and transport



≤150 ppm CaCO3, indefinitely (fish) Calcium oxide External protozoacide for fish 2000 ppm dip for 5 sec



Carbon dioxide gas



-Anesthetic for fish



Fuller’s Earth 



-Used to reduce the adhesiveness of fish eggs



Garlic (whole form)



-To control helminth and sea lice infestations of marine salmonids at all life stages



Ice 



-Used to reduce the metabolic rate of fish during transport



Magnesium sulfate



-Used to treat external monogenic trematode infestations in fish



30,000 ppm MgSO4 + 7000 ppm NaCl dip for 5-10 min



-Used to treat external crustacean infestations in fish


Onion (whole form) 



-Used to treat external crustacean parasites infestations of salmonids Used to deter sea lice from infesting external surface of salmonids



Papain



-Used to remove the gelatinous matrix from fish egg masses



0.2% solution 


Potassium chloride 



-Used to aid in osmoregulation, relieve stress, and prevent shock in fish 



10-2000 ppm Cl1


Povidone iodine



-Egg surface disinfectant



100 ppm for 10 min during or after water hardening 



Sodium bicarbonate 



-Used to introduce carbon dioxide into the water for anesthetizing fish 



142-642 ppm for 5 min



Sodium chloride (salt)



-Used as an osmoregulatory aid to relieve stress and prevent shock in fish



0.5-1.0% indefinitely



-Parasiticide for fish



3% dip for 10-30 min 



Sodium sulfite 



-Used to improve hatchability (decrease adhesiveness) of fish eggs 



1.5% solution for 5-8 min



Thiamine hydrochloride



-Used to prevent or treat thiamine deficiency in salmonids



≤100 ppm for ≤4 h during water hardening (eggs)



≤1000 ppm for ≤1 h (sac-fry) 



Urea and tannic acid 



-Used to reduce the adhesiveness of fish eggs



Immersion in 3 ppt urea + 4 ppt NaCl for ~6 min followed by separate immersion in 150 ppm tannic acid for ~6 min (treats approximately 400,000 eggs)




A Hatchery Superintendent or Foreman is to be present for any treatment regimen.  The Superintendent is to consult with the Hatchery Biologist prior to initiating any treatment regimen, if a disease treatment requires a veterinarian feed directive (VFD) or an off label use a NH Board Certified Veterinarian (normally the Dept. Agriculture State Veterinarian) will be consulted with and provide a Rx prescription before any treatment is applied.




There are Material Safety Data Sheets for each chemical filed in the 3-ring binder for the NPDES-Permit and associated material.




Dosages will comply with FDA regulations and discharge limits of the Powder Mill State Fish Hatchery NPDES-Permit #NH0000710.



BIOLOGICAL “POLLUTION” 



The primary method to prevent unplanned release of hatchery fish is dam boards or stand pipes with screens in each rearing container.  The precaution against release of non –indigenous or un-naturalized aquatic organisms is to not have any non-indigenous or un-naturalized aquatic organisms there is the first place.  The species of fish and any associated aquatic species raised at the Powder Mill Hatchery are either native or naturalized to New Hampshire and these species are also, routinely stocked throughout much of the U. S. and many parts of the world as well. 



If the fish population is showing signs of stress, they may be sampled for parasites, or pathogens.  Once a suspect organism is identified a treatment regimen may be undertaken to kill or remove the organisms, and reduce the level in the discharge.  If an emergency pathogen is detected, the facility may be depopulated and disinfected.  There is no secondary treatment such as a chlorination, and de-chlorination facility.  



WASTE/NUTRIENT MANAGEMENT PLAN



If we do not control, change our systems in many cases, by removing solids as waste treatment, then nutrients and/or bio-solids may be discharged into surface waters.  Improper disposal of fish culture wastes or improperly designed storage lagoons may cause ground water contamination.  Good waste management and water stewardship are necessary to ensure the quality of water in receiving streams.




Just as water quality in the fish rearing containers affect the health and productivity in a fish culture facility, the effluent water quality affects the health and productivity of the waters into which it is discharged. 



WASTE MANAGEMENT PLAN




Our waste management plan is to minimize the amount and consistency of wastes by feed selection, and feeding strategy, collect solids by settling in quiescent zones, vacuum-out/pump settled solids to lower station treatment facility  for settling and temporary storage, followed by vacuuming and dispose of solid potential pollutants (as agricultural fish manure) by land application on farm fields.


The solids handling and removal system components include quiescent zones for settling of solids, vacuum pumps for cleaning and pumping to storage, vacuum tank systems on trailers for vacuuming and for land application on fields.




It includes schedules for cleaning the various waste collection components.



The plan for solids disposal is land application on hay fields as frequently as deemed necessary:  Other options will be considered including land application on site and recent use of the old Town of New Durham landfill compost pile.



Note: Our permit monitoring results may be used to evaluate the effectiveness of the overall system. 



NPDES Quality Assurance/Quality Control Procedures


Water Quality Sampling




Each quarterly 24-hour composite sample of water is to be taken with an automatic sampling device, once per each calendar quarter ending March 31st, June 30th, September 30th and December 31st, from the representative sampling location, and is to be poured into the sets of bottles supplied by an independent laboratory.  The 24-hours composite sample is collected through a hole in the discharge pipe located underneath the sampling building.  The independent laboratory is contracted through the competitive bidding process and is under contract for the analysis of:



1. Total Suspended Solids (TSS) in mg/l [SM2540D]



2. Five-Day Biochemical Oxygen Demand (BOD5) in mg/l [SM5210B] 



3. Total Phosphorus as Phosphorus (TP as P) in mg/L [Method EPA 365.3]. 



4. Total Ammonia Nitrogen as Nitrogen (TNH3 as N) in mg/L [Method EPA 350.1 Rev. 2.0, and SM4500orgC/NH3D], and 



5. Formaldehyde (micro-g/l) grab sample, 1/week, when in use [Method 1667 Revision A or Method 8315 Revision A which have a minimum quantification level (ML) of 50 micrograms per liter (µg/L).].  This grab sample will be taken at the end of the discharge pipe.


6. Hydrogen Peroxide or 35% Perox-aide® grab sample, when used, are tested by Fish Culturists from a grab sample taken at the discharge, and tested using hydrogen peroxide test kit (HACH kit) in mg/L or µg/L


7. Chloramine T, when used is to be neutralized using Sodium Thiosulfate before being tested using a HACH kit by Fish Culturists to ensure no trace of free chlorine is left before discharging. 


These samples are taken by Powder Mill Hatchery Fish Culturists, and these Fish Culturists will label the bottles, and fill out the laboratory’s chain of custody form (Attachment C).  Once sampling is completed, the bottles are picked up by a laboratory courier who delivers those samples to the laboratory, where all analyses are performed in accordance with their QA/QC Program.  EPA’s National Environmental Laboratory Accreditation Program (NELAP) office provides support to the National Environmental Laboratory Accreditation Conference (NELAC) and evaluation of the accrediting authority programs, to provide performance standards for the operation of environmental laboratories.



The pH and DO samples are taken from the end of the discharge pipe.  These analyses are conducted in house and documented accordingly.



8. pH (in standard units (su)), enough volume(approximately 50ml) to cover the hole on the side of the probe.  Monitoring may be performed in-situ. [4500-H+ B-2011 Electrometric Method]



9. D.O. (mg/L), [4500-O G -2011 Membrane Electrode Method]



10. Temperature is determined from the annually calibrated D.O. and temperature meter. (2550 B-2010)



It is essential that all personnel, analyzing wastewater compliance samples follow quality assurance (QA)/quality control (QC) procedures to ensure data reliability.  The Standard Operating Procedures (SOP) for operation of the YSI Ecosence pH100A pH and Temperature Meter, and the YSI Model 550A hand held Dissolved Oxygen and Temperature Meter include QA/QC procedures.  However, there are some fundamental basics, essential for all laboratories analyzing wastewater compliance sample analysis to evaluate and maintain the desired quality of data. [Reference: NPDES Compliance Monitoring Inspector Training Manual; laboratory Analysis, September 1988.]  The following is a list of ten items (10) required as an integral part of any quality assurance program. These items will be in bold italics to highlight them in the remainder of this document.


1) Water Quality


If using commercially produced distilled water, it may be purchased from Monadnock Spring or New Hampshire Purified Water, as long as it is labeled “distilled water”.  The water should be accompanied by a letter certifying it is free of total residual chlorine and tested for conductivity otherwise the facility is responsible for the analyses. 



2) Reagent Quality



a. Reagent must display an expiration date on the box or bottle.



b. As part of inventory control, received and opened dates must be recorded on the box or bottle.  EXPIRED REAGENTS MUST NOT BE USED.



c. Use only the highest quality chemical reagents unless a particular method states otherwise. Order chemicals for which the American Chemical Society (ACS) has published specifications in the “ACS- grade”.  If ACS grade is unavailable, order chemicals that are “analytical reagent grade”.



3) Quality Control



Document with accurate records all program activities, as part of the record keeping and reporting conditions specified in all NPDES permits.  There must be a quality control procedure for each parameter measured, with a quality control standard, or sample duplicates.


· One quality control standard



· One duplicate sample



· Sub-contract ERA services for DMR-QA pH study since 2009.  Participation in program as required by DES or EPA.  



Quality Control Standards are of a known concentration or value, to test for accuracy.



· One QC standard must be performed for each batch of samples analyzed.



· Results must be within 20% of the known “calculated” value (0.2 su for pH) or within the manufacturer’s range.  If outside of this range, the results are invalid, and the sample result cannot be used in the DMR calculations.  Control charts may be used to determine the acceptable QC standard range (i.e. seasonal variability in pH, due to leaves in the fall. etc.).                     


% Error = Observed value – known value x 100



known value



A written explanation as to QC standard failure must be included in a log-book or on the bench sheet and on the DMR, and corrective action contingencies must be explained.



Duplicates are used to determine precision (consistency) of the sampling and analysis technique.



· Duplicate and sample results must not be averaged together.  Report only the sample results.  Duplicate results are not used in calculating values for DMRs.



· Duplicates should be within 20% of the actual sample result.  If the duplicate falls outside of this range, the sample value is questionable and should be rechecked for validity.  Control charts may be used to determine the acceptable duplicate result range.


% Error = Observed value – known value x 100



known value


4) Sample Collection Procedures



a.  Container descriptions: 2.5-gallon polypropylene bottle.  24-hour composite sampler used quarterly.



b.  Cleaning procedure: Clean the polypropylene bucket with hot water and soap, rinse and tip upside down to dry after each use.                                                      



c.  Volume of sample:  Dissolved oxygen and pH completed in house according to SOP.  Volumes required are to cover pH and DO probes.  Quarterly samples for BOD, TSS, Total Nitrogen, Nitrogen Ammonia and Total Phosphorus are analyzed by a contract laboratory.  Sample bottles are provided by the contract lab and filled to appropriate volumes.  



d.  Preservation techniques: None required for pH and DO if analyzed immediately.  Preserved sampling containers are provided by the contract laboratory for water  samples that are analyzed by a contracted vendor or outside source.  Chain of Custody (Attachment C) sheets are filled in as required..     



e.  Representative sampling time: One day a month (mid-month), or one day per week (Wednesday + a day)



f.  Representative sample location:  The quarterly composite sampling point is through a hole in the discharge pipe underneath the composite sample building constructed during the fall of 2010.  This sample is collected with an automatic sampling device.  Grab samples for pH and DO are collected as necessary at the end of the discharge pipe.    



g.  Sample collection techniques: Grab a sample of water with the bucket at the end of the pipe.  24-hour composite sampler used quarterly. 


h.  Holding time: Grab samples for dissolved oxygen and pH analysis are done as soon as possible after collection not to exceed 15 minutes.  Quarterly composite samples for BOD (48 hours, ≤ 6°C), TSS (7 days, ≤6°C), Total Nitrogen (28 days, ≤6°C), Nitrogen Ammonia (28 days, ≤6°C) and Total Phosphorus (28 days, ≤6°C) are collected mindful of the holding times and temperatures for transportation to the contract lab.        



5) Sample Handling Procedures (refer to Water Quality Sampling section on page 1)


6) Instrument or Equipment Calibration


a. All instrument calibrations (both in-house and vendor) must be documented in a notebook. Certificate may be placed in the 3-ring binder, along with bench sheets.


i. Frequency of routine instrument calibration: with each use


ii. Frequency of professional instrument calibration: annual


iii. Calibration dates and the person performing the calibration must be documented.  Reference the calculation procedures.


b. The composite refrigerator thermometer and DO meter, from which the effluent temperature is reported, must be calibrated against a NIST certified thermometer annually.



7) Analytical Procedures (Refer to pH Analysis and Dissolved Oxygen/Temperature Sampling SOPs beginning on pages 6 and 12 respectively)



a. Make sure that correct significant figures are used.  Refer to Section 1050B Significant Figures of the Standard Methods 22nd Edition for more details.  Each method section typically contains specific information on precision and bias for reference. 



8) Data Manipulation and Record Keeping



The Monthly Operational Report (MOR) is for frequent sampling.  The quarterly monthly/weekly grab, or 24-hour composite sample, is relatively infrequent, so the MOR is the Bench Sheet, which is the data, along with the grab sample data from the environmental lab under contract, fish biomass, water flow, feed fed, and feed efficiency that is utilized to complete the monthly Discharge Monitoring Report (DMR).  The monthly report = the production charts, for purposes of reporting significant import and/or export of fingerling or greater size fish.



a. Bench sheet: This is the facility report sheet that sample and related QA/QC events must be recorded on.  Bench sheets must remain on file at the hatchery for three years.  The following information will be recorded: location sample was taken, date sample was taken, time sample was taken, sampler initials, analyst initials, time test was started, time test was read, results [Attachment A Dissolved Oxygen bench sheet, Attachment B pH bench sheet].


b. Cleaning procedures for lab glassware: After each use the beakers are cleaned with soap and warm water, then rinsed and dried with a paper towel. Return beakers to lab bench and cover to prevent contamination.  Note: Disposable beakers may be used and discarded after use.



c. Staff bench book entries are confirmed by the Hatchery Superintendent and entered in the DMR as necessary.   



9) Preventative Maintenance Procedures and Schedules



a. Follow instructions in instrument maintenance manuals.


b. All adjustments and maintenance must be performed and documented to guarantee the instruments are in reliable working order. 


c. Replace probes and batteries as needed.


d. Maintenance is the responsibility of the Hatchery Superintendent and may be conducted by any staff member under his/her direction.



e. Further details on overall fish hatchery operation and maintenance are covered in the Best Management Practices Plan, as required per permit Part I.B.4.



10) Corrective Action Contingencies     


a. Reasons for unacceptable results.  Troubleshoot issues with in house analyses as needed.  Include all pertinent information regarding issues (missed sampling, unacceptable QC) in the cover letter of the corresponding monthly DMR.    



b. Estimated impact to receiving water.



c. Steps to prevent reoccurrence.  Include details in the monthly DMR cover letter and as separate correspondence if needed.



d. Re-sampling and re-testing requirements.



e. Who to inform: Notify Chief of Inland Fisheries verbally within hours at 603-271-2501; NHDES Water Division, Wastewater Engineering Bureau, Compliance Section NPDES Inspector at 603-271-1494; and the USEPA Office of Environmental Stewardship, Water Technical Unit, at 617-918-1877 (Joy J. Hilton) verbally within 24 hours and in writing within five days, as per posted Reporting of Non-Compliance procedures.  The DMR must have attached in writing a complete explanation of the circumstances surrounding all violations. The explanation MUST include the items noted in Part II, Section D.1.e. of the permit (page 8 of 25).



f. Corrective action documentation.  Keep all correspondence with NPDES facility files.               



Please note: “The permittee shall not at any time, either alone or in conjunction with any person or persons, cause directly or indirectly the discharge of any waste into the said receiving waters except waste that has been treated in such a manner as will not lower the Class B quality or interfere with the uses assigned to said waters by the New Hampshire Legislature (Chapter 311, Laws of 1967).”


Standard Operating Procedure for pH Analysis (4500H+B-2011)


pH is an expression of the intensity of the basic or acidic condition of a liquid.  Mathematically, pH is the logarithm (base 10) of the reciprocal of the hydrogen ion activity: 



H = log 1/[H+]



The pH may range from 0 to 14, where “0” is most acidic, “7” is neutral (pure water is neutral), and “14” is most basic/alkaline.  Natural waters usually have a pH between 6.0 and 9.0.  The water quality standard pH compliance range for NPDES-permit NH0000710 is located in Part I.D.1.a of the facilities permit (quoted below).


“The pH of the discharge shall be in the range of 6.5 to 8.0 standard units (S.U.)



unless the upstream ambient pH in the receiving water is outside of this range,



and is not altered by the facility’s discharge or activities. If the permittee’s



discharge pH is lower than 6.5 S.U., the permittee may demonstrate compliance



by showing that the discharge pH is either higher than, or no more than 0.5 S.U.



lower than, the ambient upstream river water pH. For this demonstration, the



upstream river water sample must be collected on the same day as the discharge



pH is measured. The location where the upstream ambient pH sample is



collected must be representative of the upstream conditions unaffected by the



facility’s discharge(s) or activities. Results of the ambient upstream river water



pH sampling that are obtained to determine compliance with this limit shall be



submitted as an attachment to the DMR”     



1.0 EQUIPMENT



1.1 pH Calibration for YSI Ecosence pH100A



1.2 Temperature Compensation (ATC) low maintenance electrode (probe)



1.3 Magnetic stirrer with magnetic stirring bars



1.4 Beakers for samples.



1.5 Unexpired buffers.



1.6 Lint free wipes



1.7 Bottle of distilled water from a grocery store. Must say “distilled” not spring water.



2.0 BUFFERS



2.1 Buffers 4.00, 7.00 and 6.0.



3.0 pH METER CALIBRATION PROCEDURES (Note: the procedures outlined below are performed prior to collecting a sample.)



3.1 Inspect and/or clean the pH electrode.



3.1.1 Gently remove the probe from the electrode storage compartment, as it’s likely to have salt deposits outside the probe. This is normal and expected. Take the protective cap off, and rinse the probe with de-mineralized water, or distilled, water (never store it in distilled water; never use de-ionized water).   Blot to dry, never “wipe”, because wiping can create static electricity, which influences your measurement.  There is a little hole in the side of the probe called a frit. That is where the salts leak out, and also the path for electrons to go back and forth for the measurement. This frit must be covered with fluid or it will not be working properly, causing drifts from calibration.



3.1.2 Visually inspect the glass bulb for scratches and cracks, and inspect the probe cord port for salt deposits. Remove deposits as necessary with de-mineralized or distilled water and blot dry with a wipe.



3.1.3 Shake air bubbles from the measurement end (bulb location), by gently tapping the outside of the probe against your finger.



3.1.4 Continue with the calibration procedures outlined below.



3.1.5 Plug in the probe while the instrument is OFF [DO NOT PLUG OR UNPLUG PROBE WITH INSTRUMENT TURNED ON].



3.2 The instrument is calibrated manually using two buffer calibrations, which need to be performed before the pH of the water sample is measured. Use two buffers that bracket the expected sample reading. Make sure the temperature is being measured accurately and it should be checked periodically against an NIST certified thermometer. Temperature spread can change pH + 0.2 units due to temperature change alone. Other factors like quality of the standard solution (freshly opened), and cleanliness of the beaker, can also effect the measurement The temperature is calibrated (using the #5 trimmer potentiometer) once per year and certified, and dated, but pH is calibrated each time the instrument is used IF AND ONLY IF THE READING IS NOT WITHIN 0.02 OF THE EXPECTED VALUE FROM THE TABLE FOR THE SPECIFIC TEMPERATURE OF THE BUFFER, using the #4 and # 3 trimmers (“pots”): sealed behind a protective cover at the top of the instrument (see page 10 in the instrument’s manual). It may be opened with a coin. There is a yellow calibration screwdriver, which comes with each instrument. You only need two buffers, if all values fall between 4 and 7. All water lab calibrations are done with a magnetic stirrer under the beakers. Preparations: Pour small quantities of pH 7.00 and pH 4.00 solution into two clean beakers. For accurate calibration use two beakers for each buffer solution, the first one for rinsing the electrode and the second one for calibration. This way, contamination of buffer is minimized. To obtain accurate readings, use pH 7.00 and pH 4.00 buffers if you are going to measure acidic samples, or pH 7.00 and pH 10.00 for basic/alkaline measurements (see page 5 in the instrument’s manual).  Also, you can make a multiple beaker holder by drilling holes in a board.



3.2.1 Open pH buffer solution, and mark the date it was opened on the bottle, and order a replacement bottle2 for next month, since it is only good for 30-days after opened3 (“4-weeks”).



3.2.1.1 Remove the protective cap from the electrode; rinse it with some pH 7.00 solution, then dip the electrode probe in pH 7.00 buffer. Stir briefly and wait for five minutes for the reading to stabilize [Timer provided]. Note: The electrode should be submerged approximately 4 cm (1 and ½ inch) into the solution. [First time, using a new probe, leave it for an hour.]



3.2.1.2. Turn the unit on. Connect the pH electrode to the BNC connector and the ATC/Temp probe to the ATC/Temp connector of the unit; “ATC” displays. Press MODE until “pH” displays. Auto lock may be on or off as desired.



3.2.1.3. Place the pH and ATC/temp probes into the first buffer solution (either 7.00 or 6.86). Allow temperature readings to stabilize, then press and hold “STAND” for 3 seconds to calibrate. If AUTOLOCK is off, the first point has been calibrated. If AUTOLOCK is on, “WAIT” flashes until the unit detects a stable reading. Once the unit calibrates the first point, “SLOPE” flashes. NOTE: If no temperature probe is connected, adjust the temperature reading to that of the first buffer using the ▲ or ▼ keys (0.0 to 60oC) BEFORE pressing “STAND”.



3.2.1.4. Rinse the pH and ATC/temp probes in distilled water, blot dry, then place into the second buffer solution (either 4.01/4.00 or 10.01/9.18). Allow temperature readings to stabilize, then press “SLOPE” to calibrate. If AUTOLOCK is off, the second point has been calibrated. If AUTOLOCK is on, “WAIT” flashes until the unit detects a stable reading. Once the unit calibrates the second point, the unit beeps twice and both “STAND” and “SLOPE” display steadily. NOTE: If no temperature probe is connected, adjust the temperature reading to that of the first buffer using the ▲ or ▼ keys (0.0 to 60oC) BEFORE pressing “SLOPE”.



3.2.1.5. The unit calculates and compensates for the pH electrode slope deviation corresponding to the values of the two calibration buffers. The unit is now dual-point calibrated and ready for measurements. After calibration, press and hold MEA. /EFF. for about 5 seconds to display the new electrode efficiency.


3.2.1.1.1 Quality Control check: Rinse first with distilled water and then with a small amount of the next buffer 6.00. Dip the electrode into pH 6.00 standard buffer, stir gently and wait until display has stabilized. DOES IT READ WHAT IT SHOULD? If it does, then it was calibrated correctly. Record the Quality Control sample value in your notebook and/or bench sheet.



5.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)



QA/QC includes calibration, using the third pH buffer Standard as a reference measurement, and duplicate analysis.



5.1 Calibration:  Prior to sampling, the pH meter is calibrated according to the steps listed above.



5.2 Measure the pH in the third buffer solution, pH 6.00, as a test of accuracy. Write the results of the Q.C. Standard Test on the bench sheet to document this quality control step, in addition to the other required monitoring.  Record the temperature and determine whether the measurement agrees with what it should be.  Use the “comments column” of your form, to record pertinent information.



5.3 Duplicate analysis:  A duplicate is collected and analyzed as part of each field- sampling event.  Document everything (write it down) in the appropriate place so that all records may be reviewed by compliance inspectors, or for analysis (NHFGD pH Bench Sheet Attachment B).  Sample twice to make sure of consistency.



6.0 PROBE MAINTENANCE



6.1 Weekly



6.1.1 Inspect the probe for scratches, cracks, salt crystal build-up, or membrane/junction deposits.



6.1.2 Rinse off any salt build-up with de-ionized/distilled water, and remove any membrane/junction deposits as directed in cleaning procedures below.



6.2 Decontamination/Cleaning Procedures



6.2.1 Refer to the probe Instruction Manual                                                                                                            



____________________________________________________________________________



Footnotes:



1Adapted from Hanna Instruments Inc., 584 Park East Drive, Woonsocket, Rhode Island, 02895, USA Instruction Manual [MANPHWPR-3 02/00], LAW CALIBRATION, LLC, PO BOX 1154, Saco, ME 04072[our instrument certification company], and NHDES SOP (example provided).



2Ordering information for pH buffer solutions and other sampling equipment items: 


1) Chemicals may be ordered by phone from FISHER SCIENTIFIC COMPANY State Contract # 8001276. Account number: 938538. Phone number 1-800-766-7000.



a. You must keep track of your orders.  Write down/document date and time order was placed – quantity, catalogue number and description of each item ordered – price list of each item ordered – discount percentage and monetary figure for each item ordered – net discounted price of each item ordered – name of person to whom the order was placed – signature of person placing the order. 



1. Items: Fisher brand: 



i. Certified color-coded pH buffer 4.0 Red 500ml SB101-500, our discounted price is $91.20 per case, of 6 bottles.



ii. Certified color-coded pH buffer 7.0 Yellow 500ml SB107-500, our discounted price is, $94.53 per case, of 6 bottles.



iii. Fisher Certified Buffer Solutions pH 6.00 + 0.01 500ml SB104-500, our discounted price is $113.58 per case, of 6 bottles.



iv. Pack of 100, 50ml graduated cylinders  01-291-10 



v. Certified refrigerator thermometer 15-060-272 Zero oxygen standard – case of 10 packets Corning No. 473739 Fisher catalogue No. 13-641-1063 [DISCONTINUED] Other ___________________________________________________



vi. Thermometer, serial numbered certified indicating traceability to standards provided by NIST Cat. No. 15-078L Combination 4 – in – 1 pH/Degree C electrode HI1217D; Cat No. NC9904228 YSI Ecosence pH100A, Portable pH, mV and Temperature Instrument.


vii.   – D.O. & Temperature meter 559 Electrode module, Replaceable, D.O. YSI Part No. 655900; Cat No. NC9484793  – DO & Temperature meter accessory- 5908 Cap Membrane Kit, 1.25 PE Yellow, 6 ea. YSI Part No. 605306; Cat No. NC9116590 


viii. Wipes - Kimwipes Ex-L Delicate Task Wipes, size 4 and1/2 X 8 and ½ (280 per pack) Kimberly Clark No. 34155 Cat No. 06-666A: Case of 60 Packs



Standard Operating Procedure for 



Dissolved Oxygen/Temperature Sampling (4500 OG-2011)



1.0     EQUIPMENT


a. YSI Model 550A Handheld Dissolved Oxygen and Temperature Meter 



2.0    CALIBRATION:


General Note: The dissolved oxygen calibration must be done in an environment with a known oxygen content Since a relative humidity of 100% makes an excellent environment for calibration, the moist sponge in the calibration/storage chamber creates a 100% water saturated air environment for proper calibration. Ensure that the DO sensor does no contact the wet sponge by inserting the sensor only until the rubber o-ring seal is flush with the outer edge of the chamber.


Before you calibrate the Dissolved Oxygen Meter:


To accurately calibrate the YSI Model 550A, you will need to know the following information:


1.  The approximate altitude in feet of the region in which you are located.


2. The approximate salinity of the water you will be analyzing. Fresh water and as well as sanitary wastewater has a salinity of approximately zero. Sea water has a salinity of approximately 35,000 mg/L or 35 parts per thousand (ppt).


Calibration Process:


1. Remove the oxygen probe from the calibration chamber and check to ensure that the sponge inside the instrument's calibration chamber is wet. Re-insert the probe back into the chamber but do not allow the tip to come in contact with the wet sponge.



2. Turn the instrument on by pressing the ON/OFF button on the front of the instrument. Wait for the dissolved oxygen and temperature readings to stabilize (usually 15 minutes is required after turning the instrument on).


3. To enter the calibration menu, use two fingers to press and release both the UP ARROW and DOWN ARROW keys at the same time.


4. The LCD will prompt you to enter the local altitude in hundreds of feet Use the arrow keys to increase or decrease the altitude. Example: Entering the number 12 indicates 1200 feet When the proper altitude appears on the LCD, press the ENTER key.


The LCD should now display CAL in the lower left of the display, the calibration value (98%) is displayed in the lower right and the current DO reading (before calibration) shown on the main display.



5. Make sure that the DO % saturation reading (large display) is stable (should be in the range of 98 + 0.1%), then press the ENTER button. The LCD will prompt you to enter the approximate salinity of the water you are about to analyze. You can now enter any number from 0 to 70 ppt of salinity. Use the arrow keys to increase or decrease the salinity setting. When the correct salinity appears on the LCD, press the ENTER key. The instrument will return to normal operation.


6.   If the calibration value is not within 98 + 0.1%, then recalibrate according to Steps 3 through 5.  If calibration is successful, continue with Steps 7 through 10.


NOTE: The calibration procedure outlined as Step 7 through 10 is only administered as a check to determine if the dissolved oxygen probe is working correctly at the low range of the instrument. If the probe is not functioning properly, the main display will read "Er 5 " which means to either recalibrate using correct altitude and salinity or return the instrument for service.


7.  Place the sensor in a zero oxygen environment (excess sodium sulfite and cobalt chloride solution) and allow 5 minutes for the meter to equilibrate.


8.   After the dissolved oxygen rate stabilizes, record the reading on Attachment A - Sample Data Summary Sheet.  The zero DO standard reading should be < 0.5 mg/L.  If zeroing is successful proceed to next step.  If not, stop, the instrument needs to be serviced by YSI.


9.  Rinse the sensor thoroughly to completely remove any chemical residuals.


10. Proceed to the measurement procedures outlined in section 3.0 below.


Once the calibration process is complete, the only keys, which will remain operational, are: the MODE, the LIGHT and the ON/OFF keys.


For best results:


Each time the meter is turned off, re-calibrate before taking measurements.  



3.0 MEASUREMENT


1.     Measurements shall be taken at a location downstream from all processes (outfall pipe)


2.    Gently lower the probe into the waste stream where there is ample turbulence but avoid the probe from being slapped against any objects. It is important to recognize that oxygen dissolved in the waste stream is consumed during the test. It is therefore essential that the waste stream be moving at the sensor tip. If stagnation occurs, the readings will be artificially low.   If there is little to no turbulence, move the probe in an up and downward motion in the waste stream.


3.    After the dissolved oxygen rate stabilizes, record the reading on Attachment A - Sample Data Summary Sheet.


4.    Record the temperature of the waste stream on Attachment A - Sample Data Summary Sheet


5.     Rinse the probe well with distilled water prior to placing the probe back into the calibration/storage chamber.



4.0    QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)


For quality assurance purposes, calibrate at a temperature within +10 °C of the sample temperature.  Include a duplicate DO sample every 10 analyses at a minimum.  



5.0  MAINTENANCE



 a.  Inspection


NOTE: The Dissolved Oxygen meter is inspected prior to the commencement and at the conclusion of the sampling event. Inspections are also conducted prior to use.


1.   If you look into the calibration/storage chamber, you should notice a small round sponge in the bottom.  Carefully put 3 to 6 drops of distilled water onto the sponge. Turn the instrument over to its side and allow any excess water to drain out of the chamber. This creates a 100% water saturated air environment for the probe, which is ideal for dissolved oxygen calibration.


2.     Membrane life depends on usage. Membranes will last a long time if installed properly and treated with care.   Check for loose, wrinkled, damaged or fouled membranes and any large (more than 1/8" diameter) bubbles in the electrolyte reservoir. Replace the membrane and the KCL solution as per the manufacturer's instructions.


3.   The gold cathode must always be bright for correct probe operation. If it is tarnished, use YSI Model 5238 Probe Reconditioning Kit, or 400-grit wet/dry sandpaper, and follow the cleaning instructions in the owner's manual.


4.      The silver anode must be tarnish free for successful calibration. If it is tarnished, soak the probe overnight in 3% ammonium hydroxide and follow the cleaning instructions in the owner's manual.


The internal temperature sensor is annually certified using a NIST certified thermometer. 


b. Decontamination/Cleaning


NOTE: Before the meter can be serviced, equipment exposed to biological or toxic materials must be cleaned and disinfected.  Biological contamination is presumed for any instrument, probe, or other device that has been used with wastewater.


1. Decontaminate all exposed surfaces with either 70% isopropyl alcohol or a solution of /4 cup  -bleach to 1 gallon of tap water.  The probe may be disinfected with 0.5% Lysol if this is more convenient to the user.



Personnel Training Procedures



Powder Mill State Fish Hatchery is staffed during normal working hours seven days per week.  In addition, the hatchery has staff that is on call 24-hours per day.  There is one on-site residence for the Superintendent.  The Foreman must travel into the site from his home for security rounds. Their schedules are rotated so there is emergency staff coverage 24-hours a day, seven days a week.



A. Management staff at Powder Mill State Fish Hatchery consists of a Hatchery Superintendent, who reports directly to the Chief of Inland Fisheries.  The Foreman reports directly to the Hatchery Superintendent.  The superintendent and foreman will receive training through NPDES Open Forum, instrument operation and QA/QC hands-on training, fish culture information sessions, and the Fish Culture News publication.  Supervisors will attend Waste Water Treatment Plant Operators training classes, and become certified operators, and fall under the requirements for continuing education under that certification program.  The operators of the facility have received the Manual of Best Management Practices For Agriculture In New Hampshire, as a guideline for disposal of our agricultural manure. 



B. Technical/support staff consists of four Fish Culturist II’s.  The Fish Culturists are trained in all aspects of hatchery operations by the management staff, fish culture information sessions, the Fish Culture News monthly communication, and are expected to read and keep themselves well informed for satisfactory job performance.



Appendix



 
New Hampshire Fish and Game State Fish Hatchery staff is very conscious of what feeds we must use to ensure feed training, fish health, and growth on the one hand and minimizing waste on the other hand.  Harry Westers’ training, and training manual on Aquaculture Bio-Engineering provides us with the fundamental explanation of the dynamics of fish culture, and how to look at feed and feeding strategies to reduce waste, and to design ways to effectively remove the waste that originates in the feed.



A) Diet Constituents;



1) Protein – for growth (energy 30-50%) Carbon (C) – 50 – 55%, oxygen (O) 21.5 – 23.5%, Hydrogen (H) 6.5 – 7.5% and Nitrogen (N) + 16%.  Waste concerns: Nitrogen and solids



2) Carbohydrates – for energy + heat 20-30%.  Waste concerns: Solids BOD.



3) Lipids (fat + oils) – for growth and energy 10-30%.  Waste concerns: COD



4) Vitamins + Minerals – for health functions > 2.0%. Waste concerns: Phosphorus – Eutrophication freshwater limiting nutrient.



B) From Feed to Fish




Feed Conversion (FC) [<1.0 - > 2.0] Feed efficiency (FE) = 1/FC X 100 [> 100% - 50%]




Assume: FC= 1.0 so FE = 100%




Feed Fed = 100 units and Gain = 100 units




Feed moisture = 8 to 10% Fish moisture = 75%




Dry feed = 90 to 92 units Gain (dry) = 25 units




Dry to dry conversion:




90 to 25                                        92 to 25




= 3.6 to 1.0                                    = 3.68 to 1.0




FE = 1/3.6 X 100 = 28%              FE = 1/3.68 X 100 = 27%



Generally “true” FEs range from: 14% (FC = 2.0) to 20% (FC = 1.4), thus 86 to 80% goes to waste energy and heat.



C) Via Fish to Waste




Assume FC = 1.0





Diet;            8 to 10% moisture






        40% Protein






        25% Carbohydrates






        15% lipids






        8.5% Ash






        1.5% phosphorus



A. Solid Waste (25-60%) Depends on FC. Assume: 30% (Literature Supported) and solids: 0.30 X 100 = 30 Units


B. Nitrogenous Waste (40% Protein). 16% is N = 0.16 X 40 units = 6.4 units, 65% is lost = 0.65 X 6.4 = 4.16 units. Of this, 90% is soluble (mostly NH3)



C. Phosphorus (1.5%) Of the 1.5 units, the fish retain 0.45 units (0,45% wet weight) Excess: 1.5 – 0,45 units = 1.05 units. 20 to 40% is soluble. 80 to 60% “particulate’ in the solids. [P = 1.05 units]



With the water at 10units, the total waste 45.21 units plus 35.00 units of energy + heat = 80.21 units. 



Feed Efficiency (Dry to Dry): 100 units – 80.21 = 19.79 units = < 20%.



Assume Feed Waste Equals Anything Above FC = 1.0. Quality of feed allows for a feed conversion of 1.0, but instead it is 1.5. NOW FEED WASTE is 50 units (Dry = 45 units)



1) Solids: 30 + 45 units = 75 units FED: 150 units – solids = 50%. INCREASE: 150%! Solids per kg = 1000g a) 300g/kg b) 500g/kg (75units/1.5) X 10 = 500. For FC+1.5, but should have been 1.0.



2) Nitrogen: 4.16 units + (0.16 X 40/2)  units = 7.36 units. INCREASE: 77%



3) Phosphorus: 1.05 units + 1.5/2 units = 1.80 units.  INCREASE: 71%



D) Waste Reduction Strategies



1) Diet Composition:



A) High Digestibility – reduced solids



B) Balanced protein/energy ratio – reduced N and solids



C) Reduce P to 1.0 = 1.00 unit of P, Fish 0.45 units, excess: 0.55 units. REDUCTION: 48% or lower < 0.75%.



2) Feeding Strategies



A) Do NOT OVER FEED – reduce feed waste



B) Know the diet – expected performance – diet labeling, consider the best diet selection options


C) Know the fish biomass. (size, and water temperature)


D) Feed the fish (not the pond)



E) Reduce fish size target to reduce total feed fed



3)Facility Design  - efficient solids interception and quick removal



I ______________________________certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted.  Based upon my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted will be, to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.



Date of Signature: 






                              Executive Director



Review and Endorsement of the BMP Plan



POWDER MILL FISH HATCHERY                        NH0000710



______________________________

_________________________________



Facility Name                                                              NPDES-permit Number



Edward J. Malone


______________________________

__________________________________



Facility Manager-Printed Name                                 Facility Manager – signature



Kevin S Dale


______________________________
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Foreman – Printed Name                                            Foreman – signature



Chad Elliott


______________________________

__________________________________



Fish Culturist – Printed Name                                    Fish Culturist – signature



Kevin Temple                                                             __________________________________
          



______________________________


Fish Culturist – Printed Name                                    Fish Culturist – signature



Mikala Robinson                                                        __________________________________ ______________________________
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______________________________
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From: Malone, Edward
To: Gaito, Danielle
Subject: Re: December 2018 EAI Quarterly results For the Powder Mill
Date: Thursday, March 28, 2019 1:22:02 PM


I will have to look into it, I believe the pipe consolidation was long before 2012.


If you give me specific months/quarterlies I can look them up here for you.


My best guess without knowing specifically what dates you are looking at would be that they were taken but the
values were 0.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Thursday, March 28, 2019 12:46:17 PM
To: Malone, Edward
Subject: RE: December 2018 EAI Quarterly results For the Powder Mill


Hi E.J. -


One more question: the DMR data shows 0 values for TSS, TN, and Ammonia for a number of quarters in 2012-
2014, but there are still TP observations for these months. Do you know why? Was this prior to when Outfall 002
was re-configured?


Thanks!
Danielle


-----Original Message-----
From: Malone, Edward <Edward.Malone@wildlife.nh.gov>
Sent: Thursday, March 28, 2019 12:16 PM
To: Gaito, Danielle <Gaito.Danielle@epa.gov>
Subject: December 2018 EAI Quarterly results For the Powder Mill


Hi Danielle,


Here are the results from the December 2018 Quarterlies.


I received the results and instantly saw something was wrong. I then contacted the DES about the high number.


I talked to the Lab to see if the results were skewed in any fashion. (milligrams per liter vs. micrograms per liter)
They re-ran the sample and it was the same.


We took a second sample and had it tested and it was where we would expect it to be.


As far as the BMPP, it might be best if you were to contact Jason, He has been working on that with a few others in



mailto:Edward.Malone@wildlife.nh.gov

mailto:Gaito.Danielle@epa.gov





Concord and knows more about what is happening than I do.


I notified him that you would be in contact.


Jason.smith@wildlife.nh.gov


or his office number is 603 271-1744


If you have any other questions you can contact me anytime.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041








From: Malone, Edward
To: Gaito, Danielle
Subject: Re: December 2018 EAI Quarterly results For the Powder Mill
Date: Thursday, March 28, 2019 3:41:44 PM


Everything I saw were not detected, listed as <2 or another value.


It changed in 2014 when the vendor changed from ChemServe to EAI.


Then I started to see values above the detectable limits.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Thursday, March 28, 2019 2:37:29 PM
To: Malone, Edward
Subject: RE: December 2018 EAI Quarterly results For the Powder Mill


Thanks E.J. - its just seems a bit weird to have 0 values for some (unless they were maybe ND?) and reported values
for other related parameters. I was looking at quarterly monitoring from Jan 2012 through June 2014.


-----Original Message-----
From: Malone, Edward <Edward.Malone@wildlife.nh.gov>
Sent: Thursday, March 28, 2019 1:22 PM
To: Gaito, Danielle <Gaito.Danielle@epa.gov>
Subject: Re: December 2018 EAI Quarterly results For the Powder Mill


I will have to look into it, I believe the pipe consolidation was long before 2012.


If you give me specific months/quarterlies I can look them up here for you.


My best guess without knowing specifically what dates you are looking at would be that they were taken but the
values were 0.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Thursday, March 28, 2019 12:46:17 PM



mailto:Edward.Malone@wildlife.nh.gov
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To: Malone, Edward
Subject: RE: December 2018 EAI Quarterly results For the Powder Mill


Hi E.J. -


One more question: the DMR data shows 0 values for TSS, TN, and Ammonia for a number of quarters in 2012-
2014, but there are still TP observations for these months. Do you know why? Was this prior to when Outfall 002
was re-configured?


Thanks!
Danielle


-----Original Message-----
From: Malone, Edward <Edward.Malone@wildlife.nh.gov>
Sent: Thursday, March 28, 2019 12:16 PM
To: Gaito, Danielle <Gaito.Danielle@epa.gov>
Subject: December 2018 EAI Quarterly results For the Powder Mill


Hi Danielle,


Here are the results from the December 2018 Quarterlies.


I received the results and instantly saw something was wrong. I then contacted the DES about the high number.


I talked to the Lab to see if the results were skewed in any fashion. (milligrams per liter vs. micrograms per liter)
They re-ran the sample and it was the same.


We took a second sample and had it tested and it was where we would expect it to be.


As far as the BMPP, it might be best if you were to contact Jason, He has been working on that with a few others in
Concord and knows more about what is happening than I do.


I notified him that you would be in contact.


Jason.smith@wildlife.nh.gov


or his office number is 603 271-1744


If you have any other questions you can contact me anytime.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041








From: Malone, Edward
To: Gaito, Danielle
Subject: Re: Phosphorus content in feed
Date: Thursday, October 24, 2019 11:26:41 AM


Hi Danielle,


The feed that we would be feeding was a minimum of 1.0% phosphorus.


The feed we have replaced it with is a minimum of 0.9% phosphorus. (Also, almost a dollar a pound more than the
normal diet.)


If you need more from me, contact me anytime!


Thanks!


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Wednesday, October 23, 2019 2:17:38 PM
To: Malone, Edward
Subject: Phosphorus content in feed


EXTERNAL: Do not open attachments or click on links unless you recognize and trust the sender.
________________________________
Hi EJ –


Jason mentioned that Powder Mill recently purchased new, low-phosphorus feed. Could you confirm for me the
change in the phosphorus content in feed from the old to the new contract?


Thanks,
Danielle


Danielle Gaito
Water Permits Branch
EPA Region 1
5 Post Office Square Suite 100 (06-4)
Boston, MA 02109
617-918-1297



mailto:Edward.Malone@wildlife.nh.gov
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From: Malone, Edward
To: Gaito, Danielle
Cc: Smith, Jason; Pehrson, Matthew
Subject: Re: Powder Mill BMPP
Date: Monday, September 23, 2019 9:39:40 AM


Hi Danielle,


Yes, that will work for me.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Monday, September 23, 2019 9:25:47 AM
To: Malone, Edward
Cc: Smith, Jason; Pehrson, Matthew
Subject: RE: Powder Mill BMPP


EXTERNAL:  Do not open attachments or click on links unless you recognize and trust the sender.


EJ -


Thanks again for the updated BMP Plan. EPA staff are available to visit the hatchery and see the recent changes in
operations on Wednesday, October 9th. Does that work for you?


Thanks,


Danielle


Danielle Gaito
Water Permits Branch
EPA Region 1
5 Post Office Square Suite 100 (06-4)
Boston, MA 02109
617-918-1297


-----Original Message-----
From: Malone, Edward <Edward.Malone@wildlife.nh.gov>
Sent: Wednesday, September 18, 2019 8:23 AM
To: Gaito, Danielle <Gaito.Danielle@epa.gov>
Cc: Smith, Jason <Jason.Smith@wildlife.nh.gov>; Pehrson, Matthew <Matthew.Pehrson@wildlife.nh.gov>
Subject: Powder Mill BMPP



mailto:Edward.Malone@wildlife.nh.gov
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Hi Danielle,


Sorry I have not replied to your Email until now, this was being prepared as you were typing.


Let me know if you need more from us.


Thanks.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041








From: Malone, Edward
To: Gaito, Danielle
Subject: Re: Settling Pond Concerns
Date: Thursday, May 17, 2018 3:52:20 PM
Attachments: BMPP10_11_2016.doc


Hi Danielle,


We know about the settling pond issue. We saw the person who made the complaint the day before you sent this
Email and knew something might be coming down the road.


In order for us to use the pond for our solids removal we need to partially drain the pond and turn off the water. In
doing so it will cause the pond to green up at times and potentially cause any moss or algae to float. If we do not
turn off the water or even turn the water back on too soon, it will cause a good portion of the cleaned solids to go
over the spillway and out the discharge. I just got done sending Fred Quimby an Email stating this exact statement.
We are aware that it is not pretty, and looks and smells bad, but if we do not take these steps then we may as well
dump our cleaning water into the river because the results will be the same. We have explained our procedures with
this "concerned" citizen previously on a number of occasions. They are aware of our procedures, and have a copy of
all our SOP, BMP, and QA/QC. Why this issue has been brought to our attention is concerning to me personally.


Fred Quimby was here today to take water samples from the pond to check for Cyanobacteria. He has since sent me
an Email stating that he found none. I do not know if this citizen and Quimby are simply trying to fuel the fire to get
you at the EPA to give us more stringent standards in the future or to provoke a response. All I can say is we are
doing the best we can with what we have available. As I stated to Quimby I know its not perfect and I know its not
pretty but it is what we have available, we have no intent to spread or cause any cyanobacteria blooms.


I have attached a copy of our BMP for your records, and any insight or added knowledge would be appreciated. I
have been meaning to go through it and update some things we do as well as delete things we no longer do. Its just a
matter of time to get to it.


I am sorry for any inconvenience this complaint has caused you.


If you have any questions or further concerns, feel free to call me anytime.


Thank you.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Wednesday, May 16, 2018 4:19:07 PM
To: Malone, Edward
Cc: smith.jason@wildlife.nh.gov
Subject: Settling Pond Concerns


EJ -
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Background



 This Best Management Practices Plan has been prepared to meet the NPDES Permit (NH0000710) issued to Powder Mill Hatchery, effective on December 27, 2011, requirement.



Powder Mill Hatchery produces primarily yearling, Eastern brook trout (EBT), rainbow trout (RT), brown trout (BT), and landlocked Atlantic salmon (LLS) for fisheries management of selected New Hampshire bodies of water located primarily in the central lakes region and southeastern part of the state referred to as Region – 2, or Conservation District #3 + #2,and Region - 3 or Conservation Districts #5 & #6.  There are some additional special functions that Powder Mill Hatchery serves:  Production targets include:



3600 EBT fingerling @ 20/lb = 180 pounds for stocking



120,505 EBT 1+ YR @ 2.5/lb = 48,202 pounds for stocking



4,275 EBT 2+ YR @ 1.00/lb = 4,275 pounds for stocking



490 EBT 3+ YR @ 0.43/lb = 1140 pounds for stocking



32,3060 BT 1+ YR @ 2.5/lb = 12,824 pounds for stocking



96,670 RT 1+ YR @ 1.50/lb = 64,447 pounds for stocking



42,000 LLS 1+ YR @ 8/lb = 5,250 pounds for stocking



Total = 299,600


This target allows for + 10% accuracy and so the production in 2010 was 134,417 pounds from 134,694 pounds of feed for a conversion of 0.99,   



The water source at the Powder Mill Hatchery is free flowing from Merrymeeting Lake water @ 3,700 to 4,500 gpm.  The same water is used for both fish production and domestic use.  Domestic waste is discharged to septic systems.  All floor drains have been plugged.



Flow is measured using the sharp crested weir method or direct measurement. 



1. For practical purposes the width of a dam board fits the description of a sharp crested weir.  The depth at the crest is measured to the top of the curl on the leading edge with a yardstick.  The Francis formula table provides the gpm to multiply times the width of the board in feet. 



2. Direct measurement/container fill method- is performed by placing a container of known volume under a spout and determining how much time it takes to fill the container.  For example: If a five gallon bucket is filled in 12 seconds: 5/12x 60= 24.6gpm. 



Fish Rearing Containers – Cleaning Process



In Raceways A, B, C, D, E, F,  & G, each pool is cleaned once a week, or once every two weeks in winter, when is use by vacuum pumping, and transporting settled solids in a tank on a trailer to storage in the “bass ponds” until ultimate disposal by land distribution of our fish manure for agricultural purposes.



The 27 round tanks are cleaned about once every two weeks.  That involves brushing fish retaining screens/plates and vacuuming quiescent zones to remove solids, and transporting settled solids in a tank on a trailer to storage in the “bass ponds” until ultimate disposal by land distribution of our fish manure for agricultural purposes.



 There are six weeks per year when they are empty.



The hatchery building contains 48 vertical egg incubation trays in 8 batteries of eight trays each, which are cleaned daily when in use.  There are 10 circular rearing tanks measuring 5 feet in diameter, which are cleaned daily when in use.  That involves brushing fish retaining screens/plates and vacuuming/siphoning plates and quiescent zones to remove solids, and transporting settled solids in a bucket and spreading it on the lawn, or into a tank on a trailer to storage in the “bass ponds” until ultimate disposal by land distribution of our fish manure for agricultural purposes.  [Plan to plumb the bass ponds so they over flow one to the other for primary and secondary settling.]  The volumes in the hatchery building are very small.


Steps to be taken to control conventional and nutrient pollutants in the discharge.



The main organic components of concern in fish hatchery wastewater are solids, ammonia nitrogen, phosphorus, and to a lesser extent, biochemical oxygen demand.  Solids are the largest pollutant loading generated in Concentrated Aquatic Animal Production (CAAP) facilities.  Wastewater treatment as it relates to solids management involves six steps:



1) Solids Reduction: We minimize the amount of “pollutants” by feeding at less than “to satiation”, to achieve the optimum feed efficiency (FE).  The axiom “feed the fish, not the pool,” minimizes waste feed, which is a critical function because uneaten feed increases pollutants faster than metabolized feed.  We select feed specifications, which will improve feed efficiency.



Feeding Procedures



a. The fish are fed starter feed when they first swim up looking for food.  The diet formula for the youngest fish is composed of the highest percentage of protein (57%), and highest phosphate (1.2%) when the biomass is very low, because the fish are tiny and a large number of individuals weigh very little.  The amount of feed fed, during early life, is relatively low because the feeding rate is based on the fish weight, their size, and the water temperature.  The percentage of protein in the diet is reduced progressively as the fish grow.  There are a number of guidelines to follow during the process of fish culture. Each feed company has one, and there are guidelines in any fish culture manual.  New Hampshire Fish & Game Department has a guideline followed by many of our fish culturists for many years: MANUAL OF SALMONID CULTURE by Jay Hendee, Hatchery Biologist.  It is simple and compact at about 25 pages, but a bit out of date with changes in feed formulas and feed sizes.  It continues to serve as a guideline.  However, the fish culturists know how to raise fish and do it their own preferred way.  There is variability between facilities in the process.  Some guidelines are based on number of fish per pound, and others are based on fish length, and there are both English and metric systems in use.  The feed contract is by competitive bid.  The Canadian companies use metric system of measure, and the companies in the United States of America use English system of measure.  There are tables used to convert back and forth from one system to the other. Proficiency in basic mathematics and algebra skills are necessary for fish culture.



i.  A fish less than 1 inch =  –0.5grams (g) is fed the 0.5granule (gr) feed size ranging from 0.25millimeters (mm) to 0.56mm in size at 57% protein & 1.2% phosphate.  [Bite size for fish of that size ]



ii. A fish 1 inch to 1.5 inch is fed 0.7gr feed size, 55% protein & 1.2% phosphate.



iii. A fish 1.5 inches to 2.5 inches is fed 1.0gr feed size, 53% protein & 1.2% phosphate.



iv. A fish 2.5 to 3.5 inches is fed 1.5gr feed size, 53% protein & 1.2% phosphate.



v. A fish 3.5 to 4.5inches is fed 1.6pellett (pt), or 2.0gr feed size, 50% protein & 1.1% phosphate.



vi. A fish 4.5 to 6 inches is fed a 3.0gr or a 2.5pt feed size, 50% protein & 1.1% phosphate.



vii. A fish 6 to 8 inches and larger are fed a 3mm pellet feed size to a 6mm pellet size, 43% protein & 1.0% phosphate. 



viii. Brood stock diet is 43% protein & 1.0% phosphate.



The floating pellet option for fish greater than 4.5 inches is 40% protein & 1.0% phosphate, but the nitrogen free extract soluble carbohydrates “NFE (actual)” jumps up to 27% starches and sugars.  [This option is being considered now. As soon as some questions about the high % Carbohydrate are answered, this may be an option to reduce feed waste and phosphorus input into the system.] 



Swim-up fry are hand fed several times per day until they begin to readily accept feed.  When fingerlings are moved to outside raceways, they are fed four times per day, being reduced to once per day, as they grow to the juvenile stage and the water temperature decreases in the winter.  Sample counts are taken to track fish growth, adjust the feeding rate, calculate the estimated food conversion, and to track the density factor (weight of fish per unit of useable container volume) and loading factor (weight of fish per unit rate of flow).  Many of the computer programs for recording the various parameters will flag by color change when the density index guideline is exceeded.  Samples (enough to be confident in obtaining a reasonably accurate average) are taken of each lot of fish anywhere between once a month and once a week, depending on the rate of growth.  The predominant method is counting the number of fish per pound, which can be converted based on condition factor, to fish length. There are tables in the manuals to facilitate this conversion. 



Feeding Rates and schedules



Fish food is expensive.  Therefore, every effort is to be made to feed fish as efficiently as possible.  The pellet size and volume (by weight) of the food fed to the fish on a daily basis is a function of species, age and density in the raceways and water temperature.  The feeding rates at Powder Mill Hatchery are based on the rates developed for salmonids in various reference guidelines, as well as specific conditions of the fish and water conditions as determined by the Hatchery Superintendent.  The Hatchery Superintendent is responsible for calculating the daily feed volume and frequency for each lot of fish at the hatchery.  The Hatchery Superintendent provides the feed volume and frequency to staff in writing (in the form of a feed chart) on at least a weekly schedule.  Fish are fed by hand placement, of pre-measured rations into the pools.  Following each feeding, the hatchery staff checks the fish rearing containers to determine if the fish have consumed all the feed given to them.  If all the food is not consumed the feeding rate is adjusted accordingly.  This prevents overfeeding and the buildup of unused feed in the containers. 


Feed storage is in a brown wood frame storage building located to the west of the Merrymeeting Lake overflow channel, and in a second wood frame building located in the lower half of the station.  Both are remote from any opportunity for spillage into production water from storage. Only pre-measured amounts are brought to where the fish are fed.



2) Solids Collection: Solids settle in the quiescent zones at the tail end of rearing containers.  The size of these settling basins is smaller than a more modern design would specify, and this may lead to modification, or more frequent removal.  However there are quiescent zones in every container, in which the solids collect, and must be removed. 



3) Solids Removal: Clean fish rearing containers are critical to all aspects of salmonid culture, in particular controlling diseases and having clean effluent.  All cleaning operations are to be under the direct supervision of the hatchery superintendent, or foreman.  As much debris (including uneaten food) as possible should be removed from the fish rearing containers during cleaning.  That involves brushing fish retaining screens/plates and vacuuming quiescent zones to remove solids, and move them to holding tanks/ bass ponds for removal from the site in a plan for use of the nutrients by land application.



Cleaning Equipment Maintenance



Proper operation of all equipment is essential for the efficient operation of Powder Mill State Fish Hatchery.  Therefore, maintenance of all cleaning equipment is a top priority.  All hatchery equipment maintenance is to be coordinated by the Hatchery Superintendent.



A. Pool Cleaning Equipment



a. Brushes, vacuum pumps, and power washers are the tools used for cleaning the pools.  A supply of extra brushes is to be kept on hand at all times.  Any power washing equipment, vacuuming equipment is to be routinely maintained and serviced to keep it at peak operating efficiency.  Follow manufacturer’s service and maintenance recommendations.



b. Records of all maintenance must be kept at the hatchery. 



4) Solids Concentration: The “bass ponds” have been set-aside as quiescent zones and temporary waste storage.  Vacuumed waste is pumped to, or transported to these primary and secondary settling basins.  Waste from many upstream containers will be concentrated in these bass ponds (formerly used for fish production, but now being used for solids concentration, and storage.)


5) Solids Storage: Phase one is to utilize existing bass ponds storage. If that does not work satisfactorily, other storage will have to be constructed or installed.



6) Solids Disposal: The preferred option for disposal is land application of our agricultural manure on local farmer’s hay fields, or crops, as part of the farmer’s nutrient management plan.  (Estimated at 3 times per year, utilizing our NUHN INDUSTRIES LTD 600 gallon capacity tanks and vacuum pumping systems with spreader bar attachment for land application.).  Note: Fish mortality is removed and properly disposed of on a regular basis.



Steps to be taken to minimize the use of drugs and chemicals 



The sources of chemical concerns would be from chemicals used normally in operation to maintain fish health, or from spills of chemicals.



The key to maintaining good fish health is to prevent pathogens from entering the hatchery and to maintain clean fish rearing containers stocked with the proper density of fish.  All eggs received at New Hampton or Milford Hatcheries are to be from certified specific pathogen free sources.  Trout are started at these facilities and then transferred to Powder Mill Hatchery for grow out.  Eggs taken from feral landlocked Atlantic salmon will be disinfected with Argentyne prior to laying them down in Powder Mill Hatchery incubators. (Argentyne is discarded on the ground.)  System management is important to ensure that animals do not become overly stressed, making them more vulnerable to disease.  The Department employs a full time hatchery biologist to inspect for fish diseases and parasites.  The only drugs and chemicals used are those approved by United States Food and Drug Administration (FDA) for use in aquaculture, or are considered low regulatory priority drugs for aquaculture by the FDA. (Lasee, 1995)  FDA approved drugs have already been screened to ensure that they do not cause significant adverse public health or environmental impacts when used in accordance with the label instructions.  The department contracts with aquatic veterinary service/laboratory analysis for annual inspection for specific pathogens listed in the New England Salmonid Health Guidelines or Department regulations for import.  [Except when financial constraints do not allow that.]



Control and treatment of parasites and diseases is a priority, from both pro-active planning of strategies, to actual treatment when necessary.  There is an unwritten goal of the division to use as few chemotherapeutic agents and medications as possible.  Biosecurity procedures are followed to reduce the chance of pathogen introduction.  Use of furunculosis resistant “Rome strain” of Eastern brook trout and brown trout has, all but, eliminated the occurence of the bacterial disease furunculosis. 



Unfortunately, diseases sometimes occur at the hatchery.  Likely vectors and/or pathogen reservoirs include bird and mammal predators, and import of fish from specific pathogen free sources, which may have a parasite, not on the list of specific pathogens listed for certification.  Others may be endemic to the water supply environment and are simply opportunistic.  The following is a list of all medications and chemicals expected which are to be used, in or around the culture tanks/raceways. 



· Formaldehyde Solution – 37% formaldehyde, manufactured by Borden Chemical , Inc., 155 West A Street, Bldg. A-1, Springfield, Or 97477.or product name: Formalin-F; manufacturer:  Natchez Animal Supply, or product name: Paracide-F ; manufacturer: Argent Chemical Laboratories Inc. and  product name: Parasite-S; manufacturer: Western Chemical Inc.  (CH2O) CAS No. 50-00-0, 12% – 16% methanol CAS No. 67-56-1in water. (MSDS sheet in 3-ring binder, by tab label)  Added to rearing water to control external parasites on fish and eggs.  Used to kill spores in water to prevent fungus infection on eggs, otherwise it is used only for active parasite infections. [ gallons per year]  “Formalin is approved as a parasiticide for salmon, trout, catfish, bluegill, and largemouth bass and as a fungicide for salmon and esocid eggs.  Approved formalin concentrations, as a parasiticide, in tanks, troughs, and raceways, are 170 microliters/liter (1:6000) for 1 hour, as a prolonged treatment, at temperatures above 10 degrees C and 250 microliters/liter (1:4000) for 1 hour at temperatures below 10 degrees C.  Formalin is also approved for application as a flush treatment for eggs at 1000 to 2000 micro liters/liter for 15 minutes daily to control fungus.  Formalin is used at 1,667 ppm for 15 minutes as a daily flow through treatment into incubators to control fungus on green eggs before hatching.  It has historically been used as a one to two hour flow through treatment to control other external parasites on fish in various rearing containers, at concentrations ranging from 125ppm to 250ppm as needed.  In recent years, we have applied for a prescription from State of New Hampshire’s State Veterinarian for extra label use.  We have found that we can treat with similar effectiveness at concentrations of 50-100ppm if the treatments are prolonged for 6-8 hours.  The extra label use is for the prolonged treatment.  The lower concentrations have enabled us to stay in compliance with our NPDES-permit discharge parameters.  Records of treatment concentration and withdrawal concentration will be kept on bench sheets at the facility.  Formaldehyde is stored in an old gas station building, with no floor drains, in the summer.  What remains into winter is stored in the main building with no floor drains.  Any spill would be contained in the building room.  Always wear appropriate protective equipment.  Eliminate all ignition sources, and ventilate the area to reduce the potential for exposure, fire and explosion.  Recover and reuse as much liquid as possible.  Soak up remaining using absorbent material.  Follow all emergency notification and reporting regulations.  [Drug approved for use by FDA.]


· Calcium Chloride, manufactured by Kemira Kemi AB, Box 902, S-25109 Helsingborg, Sweden. (CaCl2) Crystalline. CAS-No. 10043-52-4.  Added to rearing water to increase total hardness of the water. [2,000 pounds per year] to achieve 50ppm/mg/l.  Calcium chloride is used as a constant drip by pumping a stock solution into the water supply at A-station to achieve a concentration of 30-50ppm.  This is done to reduce the stress of the naturally very soft water (10ppm), increase pH-buffering capacity, and add dietary calcium. LC50/96 hours Daphnia = 649mg/l [Low regulatory priority drug.]



· Sodium Chloride, (NaCl) Crystalline, manufactured by Cargill Salt, P.O. Box 5621, Minneapolis, MN 55440. CAS-No. 7647-14-5.  Added to rearing water to reduce osmotic gradient between fish and water [2,000 pounds per year].  Sodium chloride is routinely used by dissolving 50lb blocks in the rearing water to reduce stress, or as a supersaturated dip treatment to strip mucus from fish before other external treatments [Low regulatory priority drug.].  May be used as a 3% solution for 10 – 30 minutes as a parasiticide. The highest concentration of chloride to which an aquatic community can be exposed briefly without an unacceptable effect is 860mg/l, exposed indefinitely without an unacceptable effect is 230 mg/L (USEPA, 1999)



· Potassium Permanganate, (KMnO4) Crystalline, manufactured by Browning Chemical Corporation (importer of record) 707 Westchester Avenue, White Plains, NY 10604CAS- No. 7722-64-7.  Added to rearing water to provide temporary increases of oxygen in the water [- 0 pounds per year].  Potassium permanganate is used as a one-hour flow through treatment as needed at 2ppm. [INAD]



· Tricaine Methanesulfonate, Crystalline. CAS-No.886-86-2. Ethyl 3-aminobenzoate, methanesulfonic acid salt (C9H11NO2  + CH4 SO), manufactured by Western Chemical Inc. 1269 Lattimore Road, Ferndale, WA 98248, or FINQUEL, MS-222, manufactured by Argent Chemical Laboratories, Inc., 8702 152 Ave. NE, Redmond, WA 98052.  Used as a fish anesthetic.  It is applied as a bath: fish are immersed in the anesthetic solution in containers of water separate from the flow-through water of the fish rearing containers.  Various rates of anesthetization are controlled by the concentration.  It may be used at levels ranging from 10 to 1,000mg./liter.  The size container is determined by individual needs, but the fish should not be overcrowded.  Do not use galvanized or brass containers unless treated or sealed to prevent dissolution of zinc.  The anesthetic solutions are discarded when a loss in potency is noted, or when the solutions become fouled with mucus or excrement.  Disposal is achieved by dispersing on ground. “Tricaine methanesulfonate (MS-222) may be used at a concentration of 300ppm as an anesthetic during spawning and sample counts.  Fish are placed in a static bath until anesthetized. The solution is poured over the ground after use, not into the water.” Jim Voelker [Drug approved for use by FDA.  Used to anesthetize fish  prior marking for mark and recapture biological studies]


· Calcium Hypochlorite, (NaOCl) Crystalline and Sodium Hypochlorite – 5.25%, manufactured by Kleen Brite Laboratories, Inc., 600 oak Street, Rochester, NY 14902 CAS-No. 7681-52-9, and 1310-73-2 respectively.  Used to disinfect rearing pools and hatchery equipment respectively as needed.  Sodium hypochlorite and calcium hypochlorite are rarely used at this time.  Disposal is achieved by dispersing on ground from equipment or to watershed from rearing pools after neutralization with Sodium Thiosulfate [10 gallons per year]. 



· Romet 30 – sulfadimethoxine (25%) and ormetoprim (5%), manufactured by Roche Vitamins Inc., 45 Waterview Blvd., Parsippany, N.J. 07054. CAS-No.122-11-2, and 6981-18-6 respectively.  Used as an antibiotic mixed with fish food to control certain systemic bacterial pathogens as needed.  Usually prescribed for 10 days on a row [Drug approved for use by FDA.] [33 pounds per year (last used in 2000)].


· Polyvinylpyrrolidone – iodine – 10% aqueous, manufactured by Western Chemical, Inc., 1269 Lattimore Rd., Ferndale, WA 98248. CAS-No.7553-56-2.  Used to disinfect fish eggs and hatchery equipment.  Iodine disinfectants are used to disinfect eggs as a static bath at 50 or 100ppm for 30 or 15 minutes.  Iodine is also used to disinfect equipment and as foot baths at a concentration of 250ppm.  Disposal is achieved by dispersing on ground. [5 gallons per year] Povidone iodine compounds are [Low regulatory priority drug].


· Oxytetracycline hydrochloride, Crystalline.  (C22 H25 C/N2 O9)   COMPAS Code: 12830480, , terramycin-343 soluble powder (5632,5633), manufactured by PFIZER ANIMAL HEALTH DIVISION, 1107 South 291 Highway, Lee’s Summit, Missouri 64081.  Added to water to control pathogenic gill bacteria on fish. [1 pound per year] Oxytetracycline is used as a bath treatment for one hour at 5 to 10 ppm on rare occasions as prescribed by a contracted properly licensed Veterinarian for control of gill bacteria  [Drug approved for use by FDA.].


· Oxygen compressed gas (O2) CAS-No.7782-44-7, manufactured by MG Industries, 3 Great Valley Parkway, Malvern, Pennsylvania 19355. Added to water to enhance fish respiration for life support, as needed [gas _____ cubic feet].


· 35% PEROX-AIDE® (hydrogen peroxide solution): Use as an external microbicide for the control of mortality in freshwater-reared finfish eggs due to saprolegniasis, for the control of freshwater-reared salmonoids due to bacterial gill disease (Flavobacterium branchiophilum), and in freshwater-reared cool water finfish due to external columnaris disease (Flavobacterium columnae).  Records of treatment concentration and withdrawal concentration will be kept on bench sheets at the facility.  Residual peroxide will be monitored by the use of Hach test kit HYP-T #2291700 (detection range 0.2 to 2 mg/L) to ensure we do not exceed the criteria for maximum discharge concentration of 0.7mg/L.  Drug approved for use by FDA. NADA #141-255 CAS #7732-18-5(water)/CAS #7722-84-1(Hydrogen peroxide). MSDS 7722-84-1-3.


· Chlorimine-T or Halimid® (N-chloro tosylamide sodium salt): Used under FDA INAD #9321 Objective B to treat bacterial gill disease (caused by Flavobacterium branchiophilium) in Salmonid fish species.  Three consecutive daily static bath treatments of 1 h with 20 mg/L of Chloramine-T.  Static bath treatments with Chloramine-T dissolved in warm water and applied by dispersion.  Chlorine residual can be neutralized using a 2:1 ratio of Sodium Thiosulfate before discharge to ensure that chlorine levels do not exceed freshwater chronic criteria of 11µg/L.  Records of treatment concentration and withdrawal concentration will be kept on bench sheets at the facility.  Chlorine residual will be monitored using HACH pocket colorimeters #5870000(detection limit of 20µg/L, HACH Method 8167, equivalent to SM 4500-CL G). MSDS 04-041030, CAS #127-65-1 (anhydrous)/ 7080-50-4 (trihydrate). 



There are Material Safety Data Sheets for each chemical filed in the 3-ring binder for the NPDES-Permit and associated material.



The Hatchery Superintendent is to oversee any treatment regimen.  The Superintendent is to consult with the Hatchery Biologist, any contracted Aquatic Veterinarian, and the Hatchery Supervisor prior to initiating any treatment regimen.



Dosages will comply with FDA regulations and discharge limits of the Powder Mill State Fish Hatchery NPDES-Permit.



BIOLOGICAL “POLLUTION” The primary method to prevent unplanned release of hatchery fish is dam boards or stand pipes with screens in each rearing container.  The precaution against release of non –indigenous or un-naturalized aquatic organisms is to not have any non-indigenous or un-naturalized aquatic organisms there is the first place.  The species of fish and any associated aquatic species raised at the Powder Mill Hatchery are either native or naturalized to New Hampshire and these species are also, routinely stocked throughout much of the U. S. and many parts of the world as well. 



If the fish population is showing signs of stress, they may be sampled for parasites, or pathogens.  Once a suspect organism is identified a treatment regimen may be undertaken to kill or remove the organisms, and reduce the level in the discharge.  If an emergency pathogen is detected, the facility may be depopulated and disinfected.  There is no secondary treatment such as a chlorination, and de-chlorination facility.  



WASTE/NUTRIENT MANAGEMENT PLAN



If we do not control, change our systems in many cases, by removing solids as waste treatment, then nutrients and/or bio-solids may be discharged into surface waters, resulting in violations of state water quality standards and adversely affecting designated beneficial uses.  Improper disposal of fish culture wastes or improperly designed storage lagoons may cause ground water contamination.  Good waste management and water stewardship are necessary to ensure the quality of water in receiving streams.



Just as water quality in the fish rearing containers affect the health and productivity in a fish culture facility, the effluent water quality affects the health and productivity of the waters into which it is discharged. 



WASTE MANAGEMENT PLAN



Our waste management plan is to minimize the amount and consistency of wastes by feed selection, and feeding strategy, collect solids by settling in quiescent zones, vacuum-out/pump settled solids to lower station bass ponds for settling and temporary storage, followed by vacuuming and dispose of solid potential pollutants (as agricultural fish manure) by land application on farm fields.


The solids handling and removal system components include quiescent zones for settling of solids, vacuum pumps for cleaning and pumping to storage, vacuum tank systems on trailers for vacuuming and also for land application on fields.



It includes schedules for cleaning the various waste collection components.



The plan for solids disposal is land application on hay fields three times per year:  First thing in the spring, after first cut, and after second cut.  Other options will be considered, including land application on site.



Our permit monitoring results may be used to evaluate the effectiveness of the overall system. 



NPDES Quality Assurance/Quality Control Procedures


Water Quality Sampling



Each quarterly 24-hour composite sample of water is to be taken with an automatic sampling device, once per each calendar quarter ending March 31st, June 30th, September 30th and December 31st, from the representative sampling location, and is to be poured into the sets of bottles supplied by an independent laboratory.  The 24-hours composite sample is collected through a hole in the discharge pipe located underneath the sampling building.  The independent laboratory is contracted through the competitive bidding process and is under contract for the analysis of:



1. Total Suspended Solids (TSS) in mg/l [SM2540D]



2. Five-Day Biochemical Oxygen Demand (BOD5) in mg/l [SM5210B] 



3. Total Phosphorus as Phosphorus (TP as P) in mg/L [Method EPA 365.3]. 



4. Total Ammonia Nitrogen as Nitrogen (TNH3 as N) in mg/L [Method EPA 350.1 Rev. 2.0, and SM4500orgC/NH3D], and 



5. Formaldehyde (micro-g/l) grab sample, 1/week, when in use [Method 1667 Revision A or Method 8315 Revision A which have a minimum quantification level (ML) of 50 micrograms per liter (µg/L).].  This grab sample will be taken at the end of the discharge pipe.


These samples are taken by Powder Mill Hatchery Fish Culturists, and these Fish Culturists will label the bottles, and fill out the laboratory’s chain of custody form (Attachment C).  Once sampling is completed, the bottles are relayed to New Hampton Hatchery, where a courier picks up the samples from both hatcheries, and delivers those samples to the laboratory, where all analyses are performed in accordance with their QA/QC Program.  EPA’s National Environmental Laboratory Accreditation Program (NELAP) office provides support to the National Environmental Laboratory Accreditation Conference (NELAC) and evaluation of the accrediting authority programs, to provide performance standards for the operation of environmental laboratories.



The pH and DO samples are taken from the end of the discharge pipe.  These analyses are conducted in house and documented accordingly.



6. pH (in su),  enough volume(approximately 50ml) to cover the hole on the side of the probe.  Monitoring may be performed in-situ. [4500-H+ B-2011 Electrometric Method]



7. D.O. (mg/L), [4500-O G -2011 Membrane Electrode Method]



8. Temperature is determined from the annually calibrated D.O. and temperature meter. (2550 B-2010)



It is essential that all personnel, analyzing wastewater compliance samples follow quality assurance (QA)/quality control (QC) procedures to ensure data reliability.  The Standard Operating Procedures (SOP) for operation of the HANNA Model HI9210N pH and Temperature Meter, and the YSI Model 550A hand held Dissolved Oxygen and Temperature Meter include QA/QC procedures.  However, there are some fundamental basics, essential for all laboratories analyzing wastewater compliance sample analysis to evaluate and maintain the desired quality of data. [Reference: NPDES Compliance Monitoring Inspector Training Manual; laboratory Analysis, September 1988.]  The following is a list of ten items (10) required as an integral part of any quality assurance program. These items will be in bold italics to highlight them in the remainder of this document.


1) Water Quality


If using commercially produced distilled water, it may be purchased from Monadnock Spring or New Hampshire Purified Water, as long as it’s labeled “distilled water”.  The water should be accompanied by a letter certifying it is free of total residual chlorine and tested for conductivity otherwise the facility is responsible for the analyses. 



2) Reagent Quality



a. Reagent must display an expiration date on the box or bottle.



b. As part of inventory control, received and opened dates must be recorded on the box or bottle.  EXPIRED REAGENTS MUST NOT BE USED.



c. Use only the highest quality chemical reagents unless a particular method states otherwise. Order chemicals for which the American Chemical Society (ACS) has published specifications in the “ACS- grade”.  If ACS grade is unavailable, order chemicals that are “analytical reagent grade”.



3) Quality Control



Document with accurate records all program activities, as part of the record keeping and reporting conditions specified in all NPDES permits.  There must be a quality control procedure for each parameter measured, with a quality control standard, or sample duplicates.


· One quality control standard



· One duplicate sample



· Sub-contract ERA services for DMR-QA pH study since 2009.  Participation in program as required by DES or EPA.  



Quality Control Standards are of a known concentration or value, to test for accuracy.



· One QC standard must be performed for each batch of samples analyzed.



· Results must be within 20% of the known “calculated” value (0.2 su for pH) or within the manufacturer’s range.  If outside of this range, the results are invalid, and the sample result cannot be used in the DMR calculations.  Control charts may be used to determine the acceptable QC standard range (i.e. seasonal variability in pH, due to leaves in the fall. etc.).                     


% Error = Observed value – known value x 100



known value



A written explanation as to QC standard failure must be included in a log-book or on the bench sheet and on the DMR, and corrective action contingencies must be explained.



Duplicates are used to determine precision (consistency) of the sampling and analysis technique.



· Duplicate and sample results must not be averaged together.  Report only the sample results.  Duplicate results are not used in calculating values for DMRs.



· Duplicates should be within 20% of the actual sample result.  If the duplicate falls outside of this range, the sample value is questionable and should be rechecked for validity.  Control charts may be used to determine the acceptable duplicate result range.


% Error = Observed value – known value x 100



known value


4) Sample Collection Procedures


a.  Container descriptions: 2.5-gallon polypropylene bottle.  24-hour composite sampler used quarterly.



b.  Cleaning procedure: Clean the polypropylene bucket with hot water and soap, rinse and tip upside down to dry after each use.                                                      



c.  Volume of sample:  Dissolved oxygen and pH completed in house according to SOP.  Volumes required are to cover pH and DO probes.  Quarterly samples for BOD, TSS, Total Nitrogen, Nitrogen Ammonia and Total Phosphorus are analyzed by a contract laboratory.  Sample bottles are provided by the contract lab and filled to appropriate volumes.  



d.  Preservation techniques: None required for pH and DO if analyzed immediately.  Preserved sampling containers are provided by the contract laboratory for quarterly composite samples.  Chain of Custody (Attachment C) sheets are filled in as required quarterly.     



e.  Representative sampling time: One day a month (mid-month), or one day per week (Wednesday + a day)



f.  Representative sample location:  The quarterly composite sampling point is through a hole in the discharge pipe underneath the composite sample building constructed during the fall of 2010.  This sample is collected with an automatic sampling device.  Grab samples for pH and DO are collected as necessary at the end of the discharge pipe.    



g.  Sample collection techniques: Grab a sample of water with the bucket at the end of the pipe.  24 hour composite sampler used quarterly. 


h.  Holding time: Grab samples for dissolved oxygen and pH analysis are done as soon as possible after collection not to exceed 15 minutes.  Quarterly composite samples for BOD (48 hours, ≤ 6°C), TSS (7 days,≤6°C), Total Nitrogen (28 days, ≤6°C), Nitrogen Ammonia (28 days, ≤6°C) and Total Phosphorus (28 days, ≤6°C) are collected mindful of the holding times and temperatures for transportation to the contract lab.        



5) Sample Handling Procedures (refer to Water Quality Sampling section on page 1)


6) Instrument or Equipment Calibration


a. All instrument calibrations (both in-house and vendor) must be documented in a notebook. Certificate may be placed in the 3-ring binder, along with bench sheets.


i. Frequency of routine instrument calibration: with each use


ii. Frequency of professional instrument calibration: annual


iii. Calibration dates and the person performing the calibration must be documented.  Reference the calculation procedures.


b. The composite refrigerator thermometer and DO meter, from which the effluent temperature is reported, must be calibrated against a NIST certified thermometer annually.



7) Analytical Procedures (Refer to pH Analysis and Dissolved Oxygen/Temperature Sampling SOPs beginning on pages 6 and 12 respectively)



a. Make sure that correct significant figures are used.  Refer to Section 1050B Significant Figures of the Standard Methods 22nd Edition for more details.  Additionally each method section typically contains specific information on precision and bias for reference. 



8) Data Manipulation and Record Keeping



The Monthly Operational Report (MOR) is for frequent sampling.  The quarterly monthly/weekly grab, or 24-hour composite sample, is relatively infrequent, so the MOR is the Bench Sheet, which is the data, along with the grab sample data from the environmental lab under contract, fish biomass, water flow, feed fed, and feed efficiency that is utilized to complete the monthly Discharge Monitoring Report (DMR).  The monthly report = the production charts, for purposes of reporting significant import and/or export of fingerling or greater size fish.



a. Bench sheet: This is the facility report sheet that sample and related QA/QC events must be recorded on.  Bench sheets must remain on file at the hatchery for three years.  The following information will be recorded: location sample was taken, date sample was taken, time sample was taken, sampler initials, analyst initials, time test was started, time test was read, results [Attachment A Dissolved Oxygen bench sheet, Attachment B pH bench sheet].


b. Cleaning procedures for lab glassware: After each use the beakers are cleaned with soap and warm water, then rinsed and dried with a paper towel. Return beakers to lab bench and cover to prevent contamination.  Note: Disposable beakers may be used and discarded after use.



c. Staff bench book entries are confirmed by the Hatchery Superintendent and   entered in the DMR as necessary.   



9) Preventative Maintenance Procedures and Schedules



a. Follow instructions in instrument maintenance manuals.


b. All adjustments and maintenance must be performed and documented to guarantee the instruments are in reliable working order. 


c. Replace probes and batteries as needed.


d. Maintenance is the responsibility of the Hatchery Superintendent and may be conducted by any staff member under his/her direction.



e. Further details on overall fish hatchery operation and maintenance are covered in the Best Management Practices Plan, as required per permit Part I.B.4.



10) Corrective Action Contingencies                                                                 



a. Reasons for unacceptable results.  Troubleshoot issues with in house analyses as needed.  Include all pertinent information regarding issues (missed sampling, unacceptable QC) in the cover letter of the corresponding monthly DMR.    



b. Estimated impact to receiving water.



c. Steps to prevent reoccurrence.  Include details in the monthly DMR cover letter and as separate correspondence if needed.



d. Re-sampling and re-testing requirements.



e. Whom to inform: Notify Hatcheries Supervisor verbally within hours at 603-271-2501; NHDES Water Division, Wastewater Engineering Bureau, Compliance Section NPDES Inspector at 603-271-1494; and the USEPA Office of Environmental Stewardship, Water Technical Unit, at 617-918-1877 (Joy J. Hilton) verbally within 24 hours and in writing within five days, as per posted Reporting of Non-Compliance procedures.  The DMR must have attached in writing a complete explanation of the circumstances surrounding all violations. The explanation MUST include the items noted in Part II, Section D.1.e. of the permit (page 8 of 25).



f. Corrective action documentation.  Keep all correspondence with NPDES facility files.               



Please note: “The permittee shall not at any time, either alone or in conjunction with any person or persons, cause directly or indirectly the discharge of any waste into the said receiving waters except waste that has been treated in such a manner as will not lower the Class B quality or interfere with the uses assigned to said waters by the New Hampshire Legislature (Chapter 311, Laws of 1967).”


Standard Operating Procedure for pH Analysis (4500H+B-2011)


pH is an expression of the intensity of the basic or acidic condition of a liquid.  Mathematically, pH is the logarithm (base 10) of the reciprocal of the hydrogen ion activity:



H = log 1/[H+]



The pH may range from 0 to 14, where “0” is most acidic, “7” is neutral (pure water is neutral), and “14” is most basic/alkaline.  Natural waters usually have a pH between 6.0 and 9.0.  The water quality standard pH range for NPDES-permit NH0000710  is set at between 6.5 and 8.0 as a discharge limit with the state permit condition as outlined in Part I.D.1.a of the permit.  



The pH of the discharge shall be in the range of 6.5 to 8.0 standard units (S.U.)



unless the upstream ambient pH in the receiving water is outside of this range,



and is not altered by the facility’s discharge or activities. If the permittee’s



discharge pH is lower than 6.5 S.U., the permittee may demonstrate compliance



by showing that the discharge pH is either higher than, or no more than 0.5 S.U.



lower than, the ambient upstream river water pH. For this demonstration, the



upstream river water sample must be collected on the same day as the discharge



pH is measured. The location where the upstream ambient pH sample is



collected must be representative of the upstream conditions unaffected by the



facility’s discharge(s) or activities. Results of the ambient upstream river water



pH sampling that are obtained to determine compliance with this limit shall be



submitted as an attachment to the DMR     



Hydrogen ion activity (pH) is measured by direct potentiometry.  The electromotive force (E) of a galvanic cell can be related, by means of something called the “Nernst equation”, to the activity of hydrogen ions in solution.  The voltage produced by the cell is converted by the potentiometers (pH meter) to a current, which is proportional to the pH of the sample.  This current is translated into a pH reading on a digital read out.  When you are “calibrating” your instrument, you are adjusting potentiometers (“pots”) to match the known accurate pH number of the certified standard buffer solutions at a particular temperature (The temperature of the chemicals/ambient temperature of the environment in your laboratory space where you are conducting the calibration.).  By calibrating your meter each time, using a couple of known standard buffers, you can have greater confidence in the accuracy of the pH meter reading of the unknown water samples you are measuring.



1.0 EQUIPMENT



1.1 HANNA Model HI9210N pH and temperature meter1 with an Automatic Temperature Compensation (ATC) low maintenance electrode (probe)



1.2 Magnetic stirrer with magnetic stirring bars



1.3 Beakers for samples.



1.4 Un-expired buffers (4.00, 7.00 and 6.00).



1.5 Lint free wipes



1.6 Bottle of distilled water. .Must say “distilled” not spring water. Each lot must be tested for total residual chlorine and conductivity and the results recorded.  Usually the vendor can provide this documentation upon request.  Keep all such documentation with NPDES related paperwork.   



2.0 BUFFERS



2.1 Buffers 4.00, 7.00 and 6.00.



3.0 pH METER CALIBRATION PROCEDURES (Note: the procedures outlined below are performed prior to collecting a sample.)



3.1 Inspect and/or clean the pH electrode.



3.1.1 Gently remove the probe from the electrode storage compartment, as it’s likely to have salt deposits outside the probe.  This is normal and expected.  Take the protective cap off, and rinse the probe with de-mineralized water, or distilled, water (never store it in distilled water; never use de-ionized water).  Blot to dry, never “wipe”, because wiping can create static electricity, which influences your measurement.  There is a little hole in the side of the probe called a frit.  That is where the salts leak out, and also the path for electrons to go back and forth for the measurement.  This frit must be covered with fluid or it will not be working properly, causing drifts from calibration.



3.1.2 Visually inspect the glass bulb for scratches and cracks, and inspect the probe cord port for salt deposits.  Remove deposits as necessary with de-mineralized, or distilled water and blot dry with a wipe.



3.1.3 Shake air bubbles from the measurement end (bulb location), by gently tapping the outside of the probe against your finger.



3.1.4 Continue with the calibration procedures outlined below.



3.1.5 Plug in the probe while the instrument is OFF [DO NOT PLUG OR UNPLUG PROBE WITH INSTRUMENT TURNED ON].



3.2 The instrument is calibrated manually using two buffer calibrations, which need to be performed before the pH of the water sample is measured.  Use two buffers that bracket the expected sample reading.  Make sure the temperature is being measured accurately and it should be checked periodically against an NIST certified thermometer.  Temperature spread can change pH + 0.2 units due to temperature change alone.  Other factors like quality of the standard solution (freshly opened), and cleanliness of the beaker, can also effect the measurement.  The temperature is calibrated (using the #5 trimmer potentiometer) once per year and certified, and dated, but pH is calibrated each time the instrument is used: IF AND ONLY IF THE READING IS NOT WITHIN 0.02 OF THE EXPECTED VALUE FROM THE TABLE FOR THE SPECIFIC TEMPERATURE OF THE BUFFER, using the #4 and # 3 trimmers (“pots”): sealed behind a protective cover at the top of the instrument (see page 10 in the instrument’s manual). It may be opened with a coin.  There is a yellow calibration screwdriver, which comes with each instrument.  You only need two buffers, if all values fall between 4 and 7.  All water lab calibrations are done with a magnetic stirrer under the beakers.  Preparations: Pour small quantities of pH 7.00 and pH 4.00 solution into two clean beakers.  For accurate calibration use two beakers for each buffer solution, the first one for rinsing the electrode and the second one for calibration.  This way, contamination of buffer is minimized.  To obtain accurate readings, use pH 7.00 and pH 4.00 buffers if you are going to measure acidic samples, or pH 7.00 and pH 10.00 for basic/alkaline measurements (see page 16 in the instrument’s manual).  Also, you can make a multiple beaker holder by drilling holes in a board.



3.2.1 Open pH buffer solution, and mark the date it was opened on the bottle, and order a replacement bottle2 as needed based on use and expiration date indicated on the bottle.



3.2.1.1 Remove the protective cap from the electrode, rinse it with some pH 7.00 solution, then dip the electrode probe in pH 7.00 buffer.  Stir briefly and wait for five minutes for the reading to stabilize [Timer provided].  Note: The electrode should be submerged approximately 4 cm (1 and ½ inch) into the solution [First time, using a new probe, leave it for an hour.].


3.2.1.1.1 Adjust the OFFSET trimmer (#3 pages 9-10)[the one closest to the probe connector] until the LCD (digital read out) shows the correct pH value at the buffer temperature (see page 24 for pH values at various temperatures).  Press RANGE to read the buffer temperature.  If it reads the correct reading, within 0.002, then no adjustment is needed.



3.2.1.1.2 Rinse first with distilled water and then with a small amount of the next buffer (2nd calibration point)  Dip the electrode into pH 4.00 buffer, stir gently and wait until display has stabilized.



3.2.1.1.3 Adjust the SLOPE trimmer (#4 pages 9-10) [The one in the center] until the LCD displays the pH value at the second buffer temperature (see table on page 24).  May need to do some math for precision, if the temperature is in between the values given in the table.  Note: discard all used buffer.  Never pour it back into the bottle!



3.2.1.1.4 Calibration is now complete. Once the calibration process is complete, replace the trimmer cover and tighten it to ensure a proper seal against water and humidity ingress (to keep moisture out).



3.2.1.1.5 Quality Control check: Rinse first with distilled water and then with a small amount of the next buffer 6.00.  Dip the electrode into pH 6.00 standard buffer, stir gently and wait until display has stabilized.  DOES IT READ WHAT IT SHOULD?  If it does, then it was calibrated correctly.  Record the Quality Control sample value in your notebook and/or bench sheet.



4.0 MEASUREMENT OF pH



NPDES Compliance Monitoring: Samples shall be collected in compliance with the monitoring requirements as specified in each of the individual NPDES permits and shall be collected at a location that provides a representative analysis of the effluent.



4.1 Gently clean the probe with distilled water, avoid touching the probe (glass bulb) and blot dry with a wipe.



4.2 Put the cap on and go to the sample site(s), collect a grab sample.  Immerse the probe into the sample container and gently swirl (if a magnetic stirrer is not available) the probe in the sample.  The pH meter should be in the “Measure” mode.



4.3 Read the pH and Temperature values directly from the pH meter display. Measure it in one minute (set time limit for reading).  The meter compensates for change in temperature between the calibration and the sample.  Record the sample values into your notebook and bench sheet. There will be seasonal changes with leaves dropping, etc. MEASUREMENTS MUST BE MADE WITHIN LESS THAN 15 MINUTES AFTER THE collecting the pH grab sample.



4.4 Rinse the probe with distilled water, blot dry, and use pH probe storage solution to store the probe in.  Pour some in the cap and put the cap on the probe.  DO NOT STORE PROBE DRY.  


5.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)



QA/QC includes calibration, using the third pH buffer Standard as a reference measurement, and duplicate analysis.



5.1 Calibration:  Prior to sampling, the pH meter is calibrated according to the steps listed above.



5.2 Measure the pH in the third buffer solution, pH 6.00, as a test of accuracy. Write the results of the Q.C. Standard Test on the bench sheet to document this quality control step, in addition to the other required monitoring.  Record the temperature and determine whether the measurement agrees with what it should be.  Use the “comments column” of your form, to record pertinent information.



5.3 Duplicate analysis:  A duplicate is collected and analyzed as part of each field- sampling event.  Document everything (write it down) in the appropriate place so that all records may be reviewed by compliance inspectors, or for analysis (NHFGD pH Bench Sheet Attachment B).  Sample twice to make sure of consistency.



6.0 PROBE MAINTENANCE



6.1 Weekly



6.1.1 Inspect the probe for scratches, cracks, salt crystal build-up, or membrane/junction deposits.



6.1.2 Rinse off any salt build-up with de-ionized/distilled water, and remove any membrane/junction deposits as directed in cleaning procedures below.



6.2 Decontamination/Cleaning Procedures



6.2.1 Refer to the probe Instruction Manual                                                                                                            



____________________________________________________________________________



Footnotes:



1Adapted from Hanna Instruments Inc., 584 Park East Drive, Woonsocket, Rhode Island, 02895, USA Instruction Manual [MANPHWPR-3 02/00], Q. C. Services, Inc., 8 Smith St., P.O. Box 68, Harrison, ME 04040 [our instrument certification company], and NHDES SOP (example provided).



2Ordering information for pH buffer solutions and other sampling equipment items: 


1) Chemicals may be ordered by phone from FISHER SCIENTIFIC COMPANY State Contract # 8001276. Account number: 938538. Phone number 1-800-766-7000.



a. You must keep track of your orders.  Write down/document date and time order was placed – quantity, catalogue number and description of each item ordered – price list of each item ordered – discount percentage and monetary figure for each item ordered – net discounted price of each item ordered – name of person to whom the order was placed – signature of person placing the order. 



1. Items: Fisher brand: 



i. Certified color-coded pH buffer 4.0 Red 500ml SB101-500, our discounted price is $55.41 per case, of 6 bottles.



ii. Certified color-coded pH buffer 7.0 Yellow 500ml SB107-500, our discounted price is, $53.75 per case, of 6 bottles.



iii. Fisher Certified Buffer Solutions pH 6.00 + 0.01 500ml SB104-500, our discounted price is $80.07 per case, of 6 bottles.



iv. Pack of 100, 50ml grad. Beakers  01-291-10 $17.50 (discount 35%) $11.38 per pack



v. Certified refrigerator thermometer 15-060-272 $65.30 (discounted 35%) $42.45



vi. Zero oxygen standard – case of 10 packets Corning No. 473739 Fisher catalogue No. 13-641-1063 [DISCONTINUED] Other ___________________________________________________



vii. Thermometer, serial numbered certified indicating traceability to standards provided by NIST Cat. No. 15-078L $28.88 (discount 35%) $18.78.



viii. Combination 4 – in – 1 pH/Degree C electrode HI1217D $130.98; Cat No. NC9904228



ix.   – D.O. & Temperature meter 559 Electrode module, Replaceable, D.O. YSI Part No. 655900; Cat No. NC9484793  $150.00 ea. 



x. – DO & Temperature meter accessory- 5908 Cap Membrane Kit, 1.25 PE Yellow, 6 ea. YSI Part No. 605306; Cat No. NC9116590 $45.00 (discount 25%) $33.75 ea.



xi. Wipes - Kimwipes Ex-L Delicate Task Wipes, size 4 and1/2 X 8 and ½ (280 per pack) Kimberly Clark No. 34155 Cat No. 06-666A: Case of 60 Packs. $218.55



b. Order by Purchase Order – Hanna Instruments Inc., 584 Park East Drive, Woonsocket, Rhode Island 02895-0849. Phone (401) 765-7500; Fax (401) 765-7575.  The electrode probes need replacing about every year or when damaged.  You should have a spare one on hand, but they can go bad over time on the shelf.



1. Combination 4 – in – 1 pH/Degree C electrode HI1217D $99.00 or from Fox Scientific, 8221 E. FM917, Alvarado, TX 76009. Phone (817) 783-7500; Fax: (817) 783-3571 @ $89.00 including freight.



2. pH 4.01 Buffer solution, 460ml – HI 8004L (FDA bottle)



3. pH  7.01 Buffer solution, 460ml – HI 8007L (FDA bottle)



4. pH 6.86 Buffer solution, 460ml – HI 8006L (FDA bottle)



5. pH 9.18 Buffer solution, 460ml – HI 8009L (FDA bottle)



6. pH 10.01 Buffer Solution, 460ml – HI 8010L (FDA bottle)



 [Other parts in manual]



Standard Operating Procedure for 



Dissolved Oxygen/Temperature Sampling (4500 OG-2011)



1.0     EQUIPMENT


a. YSI Model 550A Handheld Dissolved Oxygen and Temperature Meter 



2.0    CALIBRATION:


General Note: The dissolved oxygen calibration must be done in an environment with a known oxygen content Since a relative humidity of 100% makes an excellent environment for calibration, the moist sponge in the calibration/storage chamber creates a 100% water saturated air environment for proper calibration. Ensure that the DO sensor does no contact the wet sponge by inserting the sensor only until the rubber o-ring seal is flush with the outer edge of the chamber.


Before you calibrate the Dissolved Oxygen Meter:


To accurately calibrate the YSI Model 550A, you will need to know the following information:


1.  The approximate altitude in feet of the region in which you are located.


2. The approximate salinity of the water you will be analyzing. Fresh water and as well as sanitary wastewater has a salinity of approximately zero. Sea water has a salinity of approximately 35,000 mg/L or 35 parts per thousand (ppt).


Calibration Process:


1. Remove the oxygen probe from the calibration chamber and check to ensure that the sponge inside the instrument's calibration chamber is wet. Re-insert the probe back into the chamber but do not allow the tip to come in contact with the wet sponge.



2. Turn the instrument on by pressing the ON/OFF button on the front of the instrument. Wait for the dissolved oxygen and temperature readings to stabilize (usually 15 minutes is required after turning the instrument on).


3. To enter the calibration menu, use two fingers to press and release both the UP ARROW and DOWN ARROW keys at the same time.


4. The LCD will prompt you to enter the local altitude in hundreds of feet Use the arrow keys to increase or decrease the altitude. Example: Entering the number 12 indicates 1200 feet When the proper altitude appears on the LCD, press the ENTER key.


The LCD should now display CAL in the lower left of the display, the calibration value (98%) is displayed in the lower right and the current DO reading (before calibration) shown on the main display.



5. Make sure that the DO % saturation reading (large display) is stable (should be in the range of 98 + 0.1%), then press the ENTER button. The LCD will prompt you to enter the approximate salinity of the water you are about to analyze. You can now enter any number from 0 to 70 ppt of salinity. Use the arrow keys to increase or decrease the salinity setting. When the correct salinity appears on the LCD, press the ENTER key. The instrument will return to normal operation.


6.   If the calibration value is not within 98 + 0.1%, then recalibrate according to Steps 3 through 5.  If calibration is successful, continue with Steps 7 through 10.


NOTE: The calibration procedure outlined as Step 7 through 10 is only administered as a check to determine if the dissolved oxygen probe is working correctly at the low range of the instrument. If the probe is not functioning properly, the main display will read "Er 5 " which means to either recalibrate using correct altitude and salinity or return the instrument for service.


7.  Place the sensor in a zero oxygen environment (excess sodium sulfite and cobalt chloride solution) and allow 5 minutes for the meter to equilibrate.


8.   After the dissolved oxygen rate stabilizes, record the reading on Attachment A - Sample Data Summary Sheet.  The zero DO standard reading should be < 0.5 mg/L.  If zeroing is successful proceed to next step.  If not, stop, the instrument needs to be serviced by YSI.


9.  Rinse the sensor thoroughly to completely remove any chemical residuals.


10. Proceed to the measurement procedures outlined in section 3.0 below.


Once the calibration process is complete, the only keys, which will remain operational, are: the MODE, the LIGHT and the ON/OFF keys.


For best results:


Each time the meter is turned off, re-calibrate before taking measurements.  



3.0 MEASUREMENT


1.     Measurements shall be taken at a location downstream from all processes (outfall pipe)


2.    Gently lower the probe into the waste stream where there is ample turbulence but avoid the probe from being slapped against any objects. It is important to recognize that oxygen dissolved in the waste stream is consumed during the test. It is therefore essential that the waste stream be moving at the sensor tip. If stagnation occurs, the readings will be artificially low.   If there is little to no turbulence, move the probe in an up and downward motion in the waste stream.


3.    After the dissolved oxygen rate stabilizes, record the reading on Attachment A - Sample Data Summary Sheet.


4.    Record the temperature of the waste stream on Attachment A - Sample Data Summary Sheet


5.     Rinse the probe well with distilled water prior to placing the probe back into the calibration/storage chamber.



4.0    QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)


For quality assurance purposes, calibrate at a temperature within +10 °C of the sample temperature.  Include a duplicate DO sample every 10 analyses at a minimum.  



5.0  MAINTENANCE



 a.  Inspection


NOTE: The Dissolved Oxygen meter is inspected prior to the commencement and at the conclusion of the sampling event. Inspections are also conducted prior to use.


1.   If you look into the calibration/storage chamber, you should notice a small round sponge in the bottom.  Carefully put 3 to 6 drops of distilled water onto the sponge. Turn the instrument over to its side and allow any excess water to drain out of the chamber. This creates a 100% water saturated air environment for the probe, which is ideal for dissolved oxygen calibration.


2.     Membrane life depends on usage. Membranes will last a long time if installed properly and treated with care.   Check for loose, wrinkled, damaged or fouled membranes and any large (more than 1/8" diameter) bubbles in the electrolyte reservoir. Replace the membrane and the KCL solution as per the manufacturer's instructions.


3.   The gold cathode must always be bright for correct probe operation. If it is tarnished, use YSI Model 5238 Probe Reconditioning Kit, or 400-grit wet/dry sandpaper, and follow the cleaning instructions in the owner's manual.


4.      The silver anode must be tarnish free for successful calibration. If it is tarnished, soak the probe overnight in 3% ammonium hydroxide and follow the cleaning instructions in the owner's manual.


The internal temperature sensor is annually certified using a NIST certified thermometer. 


b. Decontamination/Cleaning


NOTE: Before the meter can be serviced, equipment exposed to biological or toxic materials must be cleaned and disinfected.  Biological contamination is presumed for any instrument, probe, or other device that has been used with wastewater.


1. Decontaminate all exposed surfaces with either 70% isopropyl alcohol or a solution of /4 cup  -bleach to 1 gallon of tap water.  The probe may be disinfected with 0.5% Lysol if this is more convenient to the user.



Personnel Training Procedures



Powder Mill State Fish Hatchery is staffed during normal working hours seven days per week.  In addition, the hatchery has staff that is on call 24-hours per day.  There is one on-site residence for the Superintendent.  The Foreman must travel into the site from his home for security rounds. Their schedules are rotated so there is emergency staff coverage 24-hours a day, seven days a week.



A. Management staff at Powder Mill State Fish Hatchery consists of a Hatchery Superintendent, who reports directly to the Chief of Inland Fisheries.  The Foreman reports directly to the Hatchery Superintendent.  The superintendent and foreman will receive training through NPDES Open Forum, instrument operation and QA/QC hands-on training, fish culture information sessions, and the Fish Culture News publication.  Supervisors will attend Waste Water Treatment Plant Operators training classes, and become certified operators, and fall under the requirements for continuing education under that certification program.  The operators of the facility have received the Manual Of Best Management Practices For Agriculture In New Hampshire, as a guideline for disposal of our agricultural manure. 



B. Technical/support staff consists of four Fish Culturist II’s.  The Fish Culturists are trained in all aspects of hatchery operations by the management staff, fish culture information sessions, the Fish Culture News monthly communication, and are expected to read and keep themselves well informed for satisfactory job performance.



Appendix



 “Fish do not pollute, feed does”, so we are very conscious of what feeds we must use to ensure feed training, fish health, and growth on the one hand and minimizing waste on the other hand.  Harry Westers’ training, and training manual on Aquaculture Bio-Engineering provides us with the fundamental explanation of the dynamics of fish culture, and how to look at feed and feeding strategies to reduce waste, and to design ways to effectively remove the waste that originates in the feed.



A) Diet Constituents;



1) Protein – for growth (energy 30-50%) Carbon (C) – 50 – 55%, oxygen (O) 21.5 – 23.5%, Hydrogen (H) 6.5 – 7.5% and Nitrogen (N) + 16%.  Waste concerns: Nitrogen and solids



2) Carbohydrates – for energy + heat 20-30%.  Waste concerns: Solids BOD.



3) Lipids (fat + oils) – for growth and energy 10-30%.  Waste concerns: COD



4) Vitamins + Minerals – for health functions > 2.0%. Waste concerns: Phosphorus – Eutrophication freshwater limiting nutrient.



B) From Feed to Fish




Feed Conversion (FC) [<1.0 - > 2.0] Feed efficiency (FE) = 1/FC X 100 [> 100% - 50%]




Assume: FC= 1.0 so FE = 100%




Feed Fed = 100 units and Gain = 100 units




Feed moisture = 8 to 10% Fish moisture = 75%




Dry feed = 90 to 92 units Gain (dry) = 25 units




Dry to dry conversion:




90 to 25                                        92 to 25




= 3.6 to 1.0                                    = 3.68 to 1.0




FE = 1/3.6 X 100 = 28%              FE = 1/3.68 X 100 = 27%



Generally “true” FEs range from: 14% (FC = 2.0) to 20% (FC = 1.4), thus 86 to 80% goes to waste energy and heat.



C) Via Fish to Waste




Assume FC = 1.0





Diet;            8 to 10% moisture






        40% Protein






        25% Carbohydrates






        15% lipids






        8.5% Ash






        1.5% phosphorus



A. Solid Waste (25-60%) Depends on FC. Assume: 30% (Literature Supported) and solids: 0.30 X 100 = 30 Units


B. Nitrogenous Waste (40% Protein). 16% is N = 0.16 X 40 units = 6.4 units, 65% is lost = 0.65 X 6.4 = 4.16 units. Of this, 90% is soluble (mostly NH3)



C. Phosphorus (1.5%) Of the 1.5 units, the fish retain 0.45 units (0,45% wet weight) Excess: 1.5 – 0,45 units = 1.05 units. 20 to 40% is soluble. 80 to 60% “particulate’ in the solids. [P = 1.05 units]



With the water at 10units, the total waste 45.21 units plus 35.00 units of energy + heat = 80.21 units. 



Feed Efficiency (Dry to Dry): 100 units – 80.21 = 19.79 units = < 20%.



Assume Feed Waste Equals Anything Above FC = 1.0. Quality of feed allows for a feed conversion of 1.0, but instead it is 1.5. NOW FEED WASTE is 50 units (Dry = 45 units)



1) Solids: 30 + 45 units = 75 units FED: 150 units – solids = 50%. INCREASE: 150%! Solids per kg = 1000g a) 300g/kg b) 500g/kg (75units/1.5) X 10 = 500. For FC+1.5, but should have been 1.0.



2) Nitrogen: 4.16 units + (0.16 X 40/2)  units = 7.36 units. INCREASE: 77%



3) Phosphorus: 1.05 units + 1.5/2 units = 1.80 units.  INCREASE: 71%



D) Waste Reduction Strategies



1) Diet Composition:



A) High Digestibility – reduced solids



B) Balanced protein/energy ratio – reduced N and solids



C) Reduce P to 1.0 = 1.00 unit of P, Fish 0.45 units, excess: 0.55 units. REDUCTION: 48% or lower < 0.75%.



2) Feeding Strategies



A) Do NOT OVER FEED – reduce feed waste



B) Know the diet – expected performance – diet labeling, consider the best diet selection options


C) Know the fish biomass. (size, and water temperature)


D) Feed the fish (not the pond)



E) Reduce fish size target to reduce total feed fed



3)Facility Design  - efficient solids interception and quick removal



I ______________________________certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted.  Based upon my inquiry of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted will be, to the best of my knowledge and belief, true, accurate, and complete.  I am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.



Date of Signature: 






                              Executive Director



Review and Endorsement of the BMP Plan



POWDER MILL FISH HATCHERY                        NH0000710



______________________________

_________________________________



Facility Name                                                              NPDES-permit Number



Edward J. Malone


______________________________

__________________________________



Facility Manager-Printed Name                                 Facility Manager – signature



Kevin S Dale


______________________________

__________________________________



Foreman – Printed Name                                            Foreman – signature



Chad Elliott


______________________________

__________________________________



Fish Culturist – Printed Name                                    Fish Culturist – signature



Kevin Temple______________________________

__________________________________



Fish Culturist – Printed Name                                    Fish Culturist – signature



Shane Conlin


______________________________

__________________________________



Fish Culturist – Printed Name                                    Fish Culturist – signature



Edward Motyka


______________________________

__________________________________ 



Fish Culturist – Printed Name                                    Fish Culturist - signature
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I received these two pictures today from a concerned citizen. I would appreciate it if you would document the
location of these two settling ponds and to describe the current operation on May 16, 2018 to determine if there is
potential for the ponds to discharge to the outfall. An email will be sufficient record. If quarterly monitoring has not
been completed at Outfall 002, it might be a good time.


As we discussed, I am interested in thinking closely about the current best management practices at the hatchery and
if there are opportunities to incorporate new permit conditions and/or improve on the existing BMPs for this permit
reissuance. If you have a copy of the BMP Plan for the hatchery you can share I would appreciate it. I will be in
touch about a site visit and review of the BMPs soon.


Thanks!


Danielle








From: Malone, Edward
To: Gaito, Danielle
Subject: Re: Updated hatchery flow diagram?
Date: Friday, November 15, 2019 3:55:38 PM


Hi Danielle,


As far as floor drains are concerned they were plugged in the main building and all other buildings back in 2002(ish) when there were concerns about oil or chemicals
leaching into septic's or ground water. (Except the hatch house.)


The flow diagram has not changed since the last permit and did not need an update as far as I know.


If you need more information let me know.


Thanks


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Friday, November 15, 2019 11:34:18 AM
To: Malone, Edward
Subject: Updated hatchery flow diagram?


EXTERNAL:  Do not open attachments or click on links unless you recognize and trust the sender.


Hi EJ -


Two quick questions:


1) the BMP plan says "All floor drains have been plugged" - is this all over the hatchery or specific to the office building?


2) Do you know if you have an updated flow diagram? I am looking for something similar to Attachment B in the Fact Sheet for the 2011 permit (link here:
https://urldefense.com/v3/__https://www3.epa.gov/region1/npdes/permits/2011/finalnh0000710permit.pdf__;!eeWmBe9sc1cuNw!BZ7MdImiYjHorScn3pcNzhmZftiWDAe4-
__RC5n-ALsy5xZ60stfjJIgYJY0gv9l61id2hspsH0$


Thanks!
Danielle



mailto:Edward.Malone@wildlife.nh.gov

mailto:Gaito.Danielle@epa.gov

https://urldefense.com/v3/__https://www3.epa.gov/region1/npdes/permits/2011/finalnh0000710permit.pdf__;!eeWmBe9sc1cuNw!BZ7MdImiYjHorScn3pcNzhmZftiWDAe4-__RC5n-ALsy5xZ60stfjJIgYJY0gv9l61id2hspsH0$

https://urldefense.com/v3/__https://www3.epa.gov/region1/npdes/permits/2011/finalnh0000710permit.pdf__;!eeWmBe9sc1cuNw!BZ7MdImiYjHorScn3pcNzhmZftiWDAe4-__RC5n-ALsy5xZ60stfjJIgYJY0gv9l61id2hspsH0$






From: Malone, Edward
To: Gaito, Danielle
Subject: Re: last years pH data
Date: Monday, November 25, 2019 8:57:10 AM


Hi Danielle,


Sorry it has taken me till today to respond,


Inflows for 002 are taken at the head of A series where the water flows over the weir-board.


Inflows to 001 are taken as the water comes from the pipe in E series.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041


________________________________
From: Gaito, Danielle <Gaito.Danielle@epa.gov>
Sent: Thursday, November 21, 2019 11:33:10 AM
To: Malone, Edward
Subject: RE: last years pH data


EXTERNAL:  Do not open attachments or click on links unless you recognize and trust the sender.


Thanks EJ - can you just quickly explain where sampling locations E-001 and A-002 are? I think you mentioned it
during our conversation but I wasn't really understanding without seeing the data.


Danielle


-----Original Message-----
From: Malone, Edward <Edward.Malone@wildlife.nh.gov>
Sent: Wednesday, November 20, 2019 3:42 PM
To: Gaito, Danielle <Gaito.Danielle@epa.gov>
Subject: last years pH data


Hi Danielle,


Thank you for your quick response today.


I appreciate the information and you pointing me in the right direction.


Here is the previous 12 months of pH data from our weekly samples as you requested.


Thanks again.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department



mailto:Edward.Malone@wildlife.nh.gov
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288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041








From: Malone, Edward
To: Gaito, Danielle
Subject: last years pH data
Date: Wednesday, November 20, 2019 3:42:32 PM
Attachments: October2019pHBenchSheet.xls


September2019pHBenchSheet.xls
August2019pHBenchSheet.xls
July2019pHBenchSheet.xls
June2019pHBenchSheet.xls
May2019pHBenchSheet.xls
March2019pHBenchSheet.xls
February2019pHBenchSheet.xls
January2019pHBenchSheet.xls
December2018pHBenchSheet.xls
November2018pHBenchSheet.xls
April2019pHBenchSheet.xls


Hi Danielle,


Thank you for your quick response today.


I appreciate the information and you pointing me in the right direction.


Here is the previous 12 months of pH data from our weekly samples as you requested.


Thanks again.


E.J. Malone
Powder Mill Fish Hatchery
New Hampshire Fish and Game Department
288 Merrymeeting Rd
New Durham NH 03855-2219
(603)859-2041



mailto:Edward.Malone@wildlife.nh.gov

mailto:Gaito.Danielle@epa.gov



Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			October			2			Dis-001			11:10			MR			11:13			MR			7.01			3.97			5.97			19.0			6.52			6.54			14.9						58.82


			2019			October			2			Dis-002			1:43			MR			1:43			MR															6.54			6.71			12.9						55.22


			2019			October			2			E-001			2:04			MR			2:04			MR															6.77			6.78			14.5						58.10


			2019			October			2			A-002			2:23			MR			2:23			MR															6.7			6.59			11.6						52.88


			2019			October			10			Dis-001			10:15			KD			10:20			KD			7.00			3.99			6.00			19.0			6.55			6.57			14.6						58.20


			2019			October			10			Dis-002			10:30			KD			10:37			KD															6.51			6.55			12.2						53.90


			2019			October			10			E-001			10:50			KD			10:55			KD															6.6			6.65			11.3						52.34


			2019			October			10			A-002			11:05			KD			11:10			KD															6.5			6.52			11.5						52.70


			2019			October			16			Dis-001			1:35			MR			1:38			MR			7.01			3.78			5.92			16.5			6.58			6.57			13.7						56.70


			2019			October			16			Dis-002			1:50			MR			1:55			MR															6.75			6.76			11.6						52.90


			2019			October			16			E-001			2:08			MR			2:10			MR															6.82			6.82			12.4						54.30


			2019			October			16			A-002			2:19			MR			2:21			MR															6.71			6.69			10.6						51.10


			2019			October			23			Dis-001			11:10			MR			11:16			MR			7.00			4.01			5.97			18.2			6.5			6.53			13.2						55.80


			2019			October			23			Dis-002			11:31			MR			1:50			MR															6.74			6.77			12.7						54.90


			2019			October			23			E-001			11:50			MR			2:08			MR															6.88			6.89			12.8						55.00


			2019			October			23			A-002			1:25			MR			2:19			MR															6.87			6.85			11.3						52.30


			2019			October			31			Dis-001			10;48			MR			10:52			MR			7.01			3.86			5.93			18.8			6.45			6.46			13.3						55.90


			2019			October			31			Dis-002			11:06			MR			11:09			MR															6.69			6.69			13.1						55.80


			2019			October			31			E-001			11:40			MR			11:44			MR															6.89			6.92			13						55.40


			2019			October			31			A-002			11:54			MR			11:56			MR															6.91			6.91			12.4						54.32


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 173425												pH 7 Lot # 172901									pH 6 Lot # 171257


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			September			4			Dis-001			10:26			MR			10:30			MR			7.01			4.00			5.97			21.2			6.24			6.33			16.3						61.34


			2019			September			4			Dis-002			11:04			MR			11:08			MR															6.56			6.54			13.7						56.66


			2019			September			4			E-001			11:21			MR			11:24			MR															6.64			6.76			16.2						61.16


			2019			September			4			A-002			11:42			MR			11:45			MR															6.67			6.62			12.2						53.96


			2019			September			11			Dis-001			10:47			MR			10:51			MR			7.01			3.93			5.97			20.8			6.46			6.55			16.4						61.52


			2019			September			11			Dis-002			11:20			MR			11:24			MR															6.80			6.85			15.1						59.18


			2019			September			11			E-001			2:00			MR			2:04			MR															6.55			6.74			15.4						59.72


			2019			September			11			A-002			2:14			MR			2:16			MR															6.77			6.74			11.7						53.06


			2019			September			18			Dis-001			9:20			KD			9:24			KD			7.03			4.00			5.99			17.5			6.52			6.66			16						60.80


			2019			September			18			Dis-002			9:35			KD			9:40			KD															6.53			6.59			15						59.00


			2019			September			18			E-001			9:50			KD			9:55			KD															6.62			6.65			15.1						59.10


			2019			September			18			A-002			9:08			KD			9:12			KD															6.65			6.68			11.4						52.50


			2019			September			25			Dis-001			1:50			MR			1:53			MR			7.01			3.90			5.99			19.3			6.57			6.56			15.9						60.62


			2019			September			25			Dis-002			2:05			MR			2:10			MR															6.59			6.5			13						55.40


			2019			September			25			E-001			2:22			MR			2:25			MR															6.38			6.52			14.5						58.10


			2019			September			25			A-002			2:56			MR			2:59			MR															6.74			6.72			11.6						52.88


			2019


			2019


			2019


			2019


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 173425												pH 7 Lot # 172901									pH 6 Lot # 171257


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			August			8			Dis-001			10:51			KZ			10:55			KZ			7.00			3.93			5.96			23.8			6.17			6.2			15.7						60.30


			2019			August			8			Dis-002			11:24			KZ			11:28			KZ															6.26			6.28			14.1						57.40


			2019			August			8			E-001			11:12			KZ			11:15			KZ															6.27			6.28			14.4						57.90


			2019			August			8			A-002			11:40			KZ			11:42			KZ															6.19			6.2			11.2						52.20


			2019			August			14			Dis-001			1:19			KZ			1:22			KZ			7.00			4.01			6.03			24.3			6.25			6.22			17						62.60


			2019			August			14			Dis-002			1:46			KZ			1:50			KZ															6.32			6.3			14.7						58.50


			2019			August			14			E-001			1:35			KZ			1:38			KZ															6.27			6.27			15						59.00


			2019			August			14			A-002			1:58			KZ			2:00			KZ															6.2			6.18			11.5						52.70


			2019			August			21			Dis-001			11:38			MR			11:47			MR			7.00			4.01			6.03			23.5			5.90			5.91			15.7						60.30


			2019			August			21			Dis-002			2:21			MR			2:25			MR															6.90			6.86			13.6						56.50


			2019			August			21			E-001			2:06			MR			2:17			MR															6.9			6.92			15.1						58.20


			2019			August			21			A-002			2:31			MR			2:34			MR															6.34			6.35			13.2						55.76


			2019			August			28			Dis-001			2:00			MR			2:04			MR			7.00			4.01			6.04			22.0			6.56			6.63			17.2						62.96


			2019			August			28			Dis-002			2:18			MR			2:22			MR															6.81			6.8			15.1						59.18


			2019			August			28			E-001			2:34			MR			2:37			MR															6.72			6.69			15.2						59.36


			2019			August			28			A-002			2:47			MR			2:49			MR															6.4			6.35			11.5						52.70


			2019


			2019


			2019


			2019


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 173425												pH 7 Lot # 172901									pH 6 Lot # 171257


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			July			3			Dis-001			11:29			KZ			11:33			KZ			7.00			3.94			6.00			26.0			6.28			6.22			14.8						58.60


			2019			July			3			Dis-002			1:54			KZ			1:58			KZ															7.04			7.05			15						59.00


			2019			July			3			E-001			11:44			KZ			11:49			KZ															6.31			6.23			13.1						55.60


			2019			July			3			A-002			2:06			KZ			2:08			KZ															6.61			6.58			10.7						51.30


			2019			July			10			Dis-001			1:42			KZ			1:45			KZ			7.00			3.96			5.96			25.9			6.18			6.17			15.7						60.30


			2019			July			10			Dis-002			2:15			KZ			2:19			KZ															6.38			6.42			14.4						57.90


			2019			July			10			E-001			1:58			KZ			2:03			KZ															6.22			6.13			14.2						57.60


			2019			July			10			A-002			2:27			KZ			2:29			KZ															6.09			6.02			10.5						50.90


			2019			July			18			Dis-001			9:03			KZ			9:06			KZ			7.00			3.97			5.96			25.3			5.96			6.04			14.5						58.10


			2019			July			18			Dis-002			9:55			KZ			9:59			KZ															6.84			6.74			12.4						54.30


			2019			July			18			E-001			9:24			KZ			9:27			KZ															6.15			6.13			14.2						57.60


			2019			July			18			A-002			10:18			KZ			10:21			KZ															6.13			6.17			10.6						51.10


			2019			July			25			Dis-001			8:30			KD			8:35			KD			7.00			3.98			5.98			25.4			6.01			6.03			14.7						58.40


			2019			July			25			Dis-002			8:50			KD			8:57			KD															6.79			6.82			12.6						54.60


			2019			July			25			E-001			9:10			KD			9:15			KD															6.1			6.14			14.2						57.50


			2019			July			25			A-002			9:28			KD			9:30			KD															6.19			6.14			11.1						51.90


			2019			July			31			Dis-001			10:41			KZ			10:45			KZ			7.00			3.97			5.98			26.6			5.98			6.07			16.3						61.30


			2019			July			31			Dis-002			11:35			KZ			11:40			KZ															6.71			6.76			14.8						58.60


			2019			July			31			E-001			11:08			KZ			11:11			KZ															6.23			6.17			15.1						59.20


			2019			July			31			A-002			11:45			KZ			11:47			KZ															6.39			6.37			12						53.60


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 173425												pH 7 Lot # 172901									pH 6 Lot # 171257


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010
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			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			June			5			Dis-001			8:34			KZ			8:39			KZ			7.01			3.92			5.69			19.2			6.44			6.41			9.9						49.80


			2019			June			5			Dis-002			9:05			KZ			9:09			KZ															6.39			6.37			9.2						48.60


			2019			June			5			E-001			8:50			KZ			8:53			KZ															6.47			6.42			9.6						49.30


			2019			June			5			A-002			9:24			KZ			9:26			KZ															6.59			6.56			8.6						47.50


			2019			June			12			Dis-001			10:29			KZ			10;32			KZ			7.01			3.93			6.00			21.1			6.96			6.93			11.7						53.10


			2019			June			12			Dis-002			9:08			KZ			9:12			KZ															6.21			6.14			10.2						50.40


			2019			June			12			E-001			10:46			KZ			10:49			KZ															6.93			7.01			11						51.80


			2019			June			12			A-002			11:02			KZ			11:04			KZ															6.86			6.87			9.6						49.30


			2019			June			19			Dis-001			9:08			KZ			9:13			KZ			7.00			3.96			5.95			22.9			6.64			6.69			11.5						52.70


			2019			June			19			Dis-002			8:52			KZ			8:56			KZ															6.54			6.59			11.3						52.30


			2019			June			19			E-001			9:21			KZ			9:21			KZ															6.79			6.84			11.1						52.00


			2019			June			19			A-002			8:37			KZ			8:39			KZ															6.46			6.49			10						50.00


			2019			June			26			Dis-001			11:24			KZ			11:27			KZ			7.00			3.97			6.05			23.7			6.18			6.21			14.3						57.70


			2019			June			26			Dis-002			2:03			KZ			2:07			KZ															7.04			7.07			14.8						58.60


			2019			June			26			E-001			11:42			KZ			11:44			KZ															6.16			6.13			11.9						53.40


			2019			June			26			A-002			2:20			KZ			2:22			KZ															7.03			7.04			10.9						51.60


			2019			June						Dis-001


			2019			June						Dis-002


			2019			June						E-001


			2019			June						A-002


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 173425												pH 7 Lot # 172901									pH 6 Lot # 171257


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			May			2			Dis-001			10:43			GT			10:46			GT			7.09			3.83			5.94			14.5			6.36			6.31			7.5						45.50


			2019			May			2			Dis-002			11:01			GT			11:07			GT															6.75			6.45			7.6						45.70


			2019			May			2			E-001			10:34			GT			10:36			GT															6.22			6.15			7.4						45.30


			2019			May			2			A-002			10:21			GT			10:21			GT															6.18			6.15			8.7						47.70


			2019			May			9			Dis-001			10:47			KD			10:47			KD			7.03			3.82			6.08			16.9			5.80			5.77			10.5						50.90


			2019			May			9			Dis-002			11:15			KD			11:20			KD															6.80			6.81			10						50.00


			2019			May			9			E-001			11:00			KD			11:05			KD															5.79			5.83			8.6						47.40


			2019			May			9			A-002			11:30			KD			11:35			KD															6.85			6.84			8.7						47.60


			2019			May			15			Dis-001			10:20			KZ			10:24			KZ			7.03			3.92			5.99			15.9			6.03			5.96			8.6						47.50


			2019			May			15			Dis-002			10:52			KZ			10:56			KZ															6.45			6.49			8.1						46.60


			2019			May			15			E-001			10:38			KZ			10:41			KZ															6.08			6.16			7.8						46.00


			2019			May			15			A-002			11:05			KZ			11:08			KZ															6.53			6.48			7.2						45.00


			2019			May			22			Dis-001			10:22			EJ			10:25			EJ			7.01			3.95			5.99			19.4			6.32			6.39			11						51.80


			2019			May			22			Dis-002			10:54			EJ			10:58			EJ															6.74			6.76			10.4						50.70


			2019			May			22			E-001			10:39			EJ			10:42			EJ															6.37			6.46			9.5						49.10


			2019			May			22			A-002			11:08			EJ			11:10			EJ															6.77			6.78			8.9						48.00


			2019			May			29			Dis-001			10:26			KZ			10:29			KZ			7.03			3.87			6.06			16.8			6.81			6.85			9.9						49.80


			2019			May			29			Dis-002			9:13			KZ			9;17			KZ															6.27			6.38			8.7						47.70


			2019			May			29			E-001			10:55			KZ			10:58			KZ															6.59			6.47			9.2						48.60


			2019			May			29			A-002			8:55			KZ			8:57			KZ															6.05			6.06			8.4						47.10


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 173425												pH 7 Lot # 172901									pH 6 Lot # 171257


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			March			6			Dis-001			10:47			KZ			10:52			KZ			7.01			3.93			6.04			18.1			6.03			6.16			2.3						36.10


			2019			March			6			Dis-002			11:14			KZ			11:22			KZ															6.37			6.29			1.1						34.00


			2019			March			6			E			11:32			KZ			11:36			KZ															6.58			6.59			2						35.60


			2019			March			6			A			11:46			KZ			11:48			KZ															6.49			6.62			2.2						36.00


			2019			March			13			Dis-001			8:57			KZ			9:02			KZ			7.01			3.90			5.99			18.9			6.01			6.04			2.4						36.30


			2019			March			13			Dis-002			9:23			KZ			9:26			KZ															6.05			6.04			1.9						35.40


			2019			March			13			E			10:41			KZ			10:44			KZ															6.47			6.36			3.2						37.80


			2019			March			13			A			11:00			KZ			11:03			KZ															6.45			6.46			2.9						37.20


			2019			March			20			Dis-001			11:21			CE			11:24			CE			7.01			3.97			5.93			19.2			6.28			6.17			4.7						40.50


			2019			March			20			Dis-002			11:42			CE			11:45			CE															6.22			6.46			4						39.20


			2019			March			20			E			11:06			CE			11:10			CE															6.14			6.25			4.2						39.60


			2019			March			20			A			1:47			CE			1:49			CE															6.83			6.86			3.7						38.70


			2019			March			27			Dis-001			9:07			KZ			9:11			KZ			7.01			3.98			5.97			18.9			6.06			6.07			3.4						38.10


			2019			March			27			Dis-002			9:28			KZ			9:33			KZ															6.81			6.83			3.3						37.90


			2019			March			27			E			9:24			KZ			9:27			KZ															6.17			6.2			3.3						37.90


			2019			March			27			A			10:50			KZ			10:52			KZ															6.85			6.85			3.6						38.50


			2019


			2019


			2019


			2019


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 1148361												pH 7 Lot # 147065									pH 6 Lot # 156738


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010
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			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			February			6			Dis-001			11:38			KD			11:42			KD			7.03			3.99			5.99			16.9			6.94			6.9			3.9						39.00


			2019			February			6			Dis-002			11:15			KD			11:20			KD															6.23			6.19			3.6						38.40


			2019			February			6			E			11:51			KD			11:59			KD															6.86			6.85			3.8						38.80


			2019			February			6			A			12:05			KD			12:10			KD															6.52			6.55			3.4						38.10


			2019			February			12			Dis-001			11:25			GT			11:30			GT			7.01			3.90			6.03			17.6			6.59			6.60			2.2						35.96


			2019			February			12			Dis-002			10:51			GT			10:55			GT															6.08			6.12			3.4						38.12


			2019			February			12			E			11:14			GT			11:14			GT															6.93			6.85			2.8						37.04


			2019			February			12			A			11:04			GT			11:05			GT															6.81			6.85			3.6						38.48


			2019			February			20			Dis-001			11:27			KZ			11:31			KZ			7.01			3.89			6.01			17.1			6.44			6.47			2.1						35.80


			2019			February			20			Dis-002			10:55			KZ			11:01			KZ															6.07			6.11			1.7						35.10


			2019			February			20			E			11:53			KZ			11:56			KZ															6.4			6.43			2.3						36.10


			2019			February			20			A			11:13			KZ			11:15			KZ															6.17			6.25			2.3						36.10


			2019			February			27			Dis-001			11:01			KZ			11:05			KZ			7.03			3.87			6.01			17.5			6.18			6.13			1.9						35.40


			2019			February			27			Dis-002			11:52			KZ			11:58			KZ															6.78			6.89			1.4						34.30


			2019			February			27			E			11:26			KZ			11:30			KZ															6.62			6.67			2.2						36.00


			2019			February			27			A			2:12			KZ			2:14			KZ															6.97			6.96			2.4						36.30


			2019


			2019


			2019


			2019


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 1148361												pH 7 Lot # 147065									pH 6 Lot # 156738


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			January			3			Dis-001			11:38			KZ			11:42			KZ			7.03			3.92			6.19			16.9			6.65			6.55			2.8						37.00


			2019			January			3			Dis-002			1:41			KZ			1:47			KZ															7.05			7.15			2.5						36.50


			2019			January			3			E			11:53			KZ			11:56			KZ															6.6			6.53			2.5						36.50


			2019			January			3			A			11:24			KZ			11:27			KZ															6.54			6.56			2.8						37.00


			2019			January			9			Dis-001			2:59			KZ			3:02			KZ			7.03			3.93			5.99			17.1			6.81			6.87			2						35.60


			2019			January			9			Dis-002			2:31			KZ			2:35			KZ															5.98			6.05			1.9						35.40


			2019			January			9			E			3:11			KZ			3:14			KZ															6.93			6.92			2.1						35.80


			2019			January			9			A			2:43			KZ			2:46			KZ															6.48			6.57			2.1						35.80


			2019			January			17			Dis-001			9:28			KZ			9:13			KZ			7.03			3.81			5.92			16.7			6.62			6.56			0.8						33.40


			2019			January			17			Dis-002			9:09			KZ			9:32			KZ															6.35			6.33			0.6						33.10


			2019			January			17			E			10:37			KZ			10:49			KZ															7.18			7.14			1.8						35.20


			2019			January			17			A			11:02			KZ			11:05			KZ															7.04			7.01			1.8						35.20


			2019			January			23			Dis-001			1:45			KZ			1:49			KZ			7.03			3.89			6.07			16.9			6.74			6.94			1.8						35.20


			2019			January			23			Dis-002			10:56			KZ			10:59			KZ															6.35			6.64			1.3						34.30


			2019			January			23			E			11:39			KZ			11:43			KZ															7.02			6.91			1.9						35.40


			2019			January			23			A			11:15			KZ			11:18			KZ															6.61			6.65			1.7						35.00


			2019			January			31			Dis-001			11:09			KZ			11:15			KZ			7.03			3.93			6.01			16.5			6.89			6.94			1						33.80


			2019			January			31			Dis-002			11:52			KZ			11:56			KZ															6.52			6.47			0.8						33.40


			2019			January			31			E			11:29			KZ			11:32			KZ															7.01			6.96			1.7						35.10


			2019			January			31			A			1:47			KZ			1:50			KZ															7.09			7.11			1.7						35.10


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 1148361												pH 7 Lot # 147065									pH 6 Lot # 156738


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2018			December			5			Dis-001			10:58			KZ			11:02			KZ			7.01			3.90			6.15			17.3			6.18			6.22			4.4						39.90


			2018			December			5			Dis-002			11:33			KZ			11:38			KZ															6.48			6.59			3.5						38.30


			2018			December			5			E			11:12			KZ			11:16			KZ															6.29			6.34			4.3						39.70


			2018			December			5			A			11:49			KZ			11:52			KZ															6.96			6.99			4.4						39.90


			2018			December			12			Dis-001			10:58			KZ			11:04			KZ			7.01			3.96			6.08			19.1			6.58			6.54			4.2						39.60


			2018			December			12			Dis-002			1:50			KZ			1:53			KZ															6.60			6.71			3.6						38.50


			2018			December			12			E			11:39			KZ			11:43			KZ															6.57			6.6			3.7						38.70


			2018			December			12			A			2:05			KZ			2:08			KZ															7.01			7.07			3.9						39.20


			2018			December			19			Dis-001			9:03			KZ			9:06			KZ			7.01			3.91			6.04			18.1			6.52			6.46			2.7						36.90


			2018			December			19			Dis-002			9:49			KZ			9:53			KZ															6.4			6.36			2.6						36.70


			2018			December			19			E			9:19			KZ			9:22			KZ															6.53			6.52			3						37.40


			2018			December			19			A			10:56			KZ			10:59			KZ															6.46			6.41			3						37.40


			2018			December			26			Dis-001			1:54			EJ			1:58			EJ			7.01			4.00			5.95			18.9			6.76			6.78			4.3						39.74


			2018			December			26			Dis-002			1:28			EJ			1:31			EJ															5.97			6.04			4.2						39.60


			2018			December			26			E			1:43			EJ			1:46			EJ															6.71			6.71			5.9						42.62


			2018			December			26			A			1:36			EJ			1:37			EJ															6.4			6.26			3.3						37.94


			2018			December						Dis-001


			2018			December						Dis-002


			2018			December						E


			2018			December						A


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 1148361												pH 7 Lot # 147065									pH 6 Lot # 156738


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2018			November			7			Dis-001			10:39			KZ			10:42			KZ			7.01			3.93			6.06			19.6			6.52			6.4			9.9						49.80


			2018			November			7			Dis-002			11:12			KZ			11:16			KZ															6.91			6.31			10						50.00


			2018			November			7			E			10:53			KZ			10:56			KZ															6.61			6.42			9.7						49.50


			2018			November			7			A			10:25			KZ			10:27			KZ															6.26			6.28			9.7						49.50


			2018			November			16			Dis-001			8:36			KZ			8:40			KZ			7.03			4.00			5.99			17.7			6.07			6.09			5.3						41.50


			2018			November			16			Dis-002			9:26			KZ			9:30			KZ															6.55			6.51			4.4						39.90


			2018			November			16			E			8:52			KZ			8:56			KZ															6.36			6.47			5.2						41.40


			2018			November			16			A			10:41			KZ			10:44			KZ															6.88			6.9			6.8						44.20


			2018			November			21			Dis-001			10:48			KZ			10:52			KZ			7.01			3.98			5.96			18.9			6.28			6.33			6.1						43.00


			2018			November			21			Dis-002			11:50			KZ			11:54			KZ															6.63			6.48			5.3						41.50


			2018			November			21			E			11:24			KZ			11:27			KZ															6.62			6.54			5.8						42.40


			2018			November			21			A			11:13			KZ			11:15			KZ															6.73			6.66			6.1						43.00


			2018			November			28			Dis-001			11:11			KZ			11:14			KZ			7.03			3.98			6.03			17.1			6.51			6.44			5.2						41.40


			2018			November			28			Dis-002			10:52			KZ			10:56			KZ															6.30			6.34			5.2						41.40


			2018			November			28			E			11:23			KZ			11:26			KZ															6.42			6.4			4.9						40.80


			2018			November			28			A			11:31			KZ			11:34			KZ															6.62			6.68			5						41.00


			2018			November						Dis-001


			2018			November						Dis-002


			2018			November						E


			2018			November						A


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 1148361												pH 7 Lot # 147065									pH 6 Lot # 156738


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










Sheet1


			NHF&G pH Bench Sheet, for NPDES Analysis


			Year			Month			Day			Location			Time Sampled			Sampler			Time of analysis			Analyst			Calibration Buffers									BUFF			Eff. Grab			Eff. Grab			Temp.						Temp.


																											7			4			Q/C 6			TEMP						Duplicate			deg C						deg F


																																				c


			2019			April			3			Dis-001			11:28			GT						GT			6.83			3.67			5.80			14.5			6.52			6.57			5.4						46.72


			2019			April			3			Dis-002			10:55			GT						GT															5.62			5.75			5.7						42.26


			2019			April			3			E-001			11:18			GT						GT															6.56			6.61			5.3						41.54


			2019			April			3			A-002			11:09			GT						GT															5.4			5.91			4.4						39.92


			2019			April			10			Dis-001			9:13			KZ						KZ			7.01			3.92			5.95			18.8			6.01			5.98			4.9						40.80


			2019			April			10			Dis-002			10:56			KZ						KZ															6.76			6.77			5.1						41.20


			2019			April			10			E-001			10:34			KZ						KZ															6.77			6.82			4.8						40.60


			2019			April			10			A-002			11:12			KZ						KZ															6.7			6.73			4.6						40.30


			2019			April			18			Dis-001			11:40			KD						KD			7.01			3.87			5.99			18.2			6.66			6.67			6.2						43.10


			2019			April			18			Dis-002			10:25			KD						KD															6.1			6.15			7.2						44.90


			2019			April			18			E-001			11:52			KD						KD															6.67			6.65			5.4						41.70


			2019			April			18			A-002			12:10			KD						KD															6.4			6.45			7.1						44.70


			2019			April			25			Dis-001			1:57			KZ						KZ			7.01			3.89			6.08			17.7			6.05			6.01			8.9						48.00


			2019			April			25			Dis-002			2:25			KZ						KZ															6.37			6.32			9						48.20


			2019			April			25			E-001			2:14			KZ						KZ															6.07			6.03			7.1						44.80


			2019			April			25			A-002			2:37			KZ						KZ															6.64			6.67			6.4						43.50


			2019			April						Dis-001


			2019			April						Dis-002


			2019			April						E-001


			2019			April						A-002


																		Up-Stream Sample						If below 6.5 pH


			pH 4 Lot # 173425												pH 7 Lot # 172901									pH 6 Lot # 171257


			Method Reference: pH 4500H+ B 2011


															Temperature 2550 B 2010










